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Uniflow Steam Engine for Rod Mill Drive 


Nordberg Uniflow Used as Drive for Roughing Stands on Con- 
tinuous Rod Mill at Youngstown Sheet & Tube Company’s 
Struthers Plant—Electric Drive on Finishers. 


inti 


5 


By CHARLES C. LYNDE. 


One of the large extensions of the Youngstown This plant is laid out in two sections, one section a 
Sheet & Tube Company which was authorized last nine-inch mill, and the other caring for a twelve-inch 
year, and on which construction was at once begun, unit. At an angle to the main sections covering the 
is the new merchant mill plant at the Struthers, Ohio, mills proper, and across the end, is a building for 
plant, of the Youngstown Sheet & Tube Company. handling the incoming stock, and arranged to give 
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Figure 1—General view of the nine-inch side of the new rod mill with looping strand in the foreground—Compact ar- 
rangement of all units here appears—At the right of the main floor beside the cooling bed appear piles of brick 
and other materials assembled for completing work in t he twelve-inch mill alongside. 
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unloading service for the bars as they come in from 
the company’s other plants. Here an overhead crane 
unloads the bars from the railroad cars and stores 
them on a platform to await transportation to the 
feed side of the heating furnaces serving the mills. 
The stock is carried on a roller table and mechan- 
ically charged, its progress through the inclined bed 
of the furnace being due to the charging of new ma- 
terial and the withdrawal of the heated stock as it 
goes to the rolls. At the other end of the plant is a 
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steam and electricity. The roughing stands of the 
nine-inch mill are driven by a single cylinder Nord- 
berg uniflow engine, 37 x 48 in., connected to the six 
roughing stands through a progressive bevel gear 
drive. The gearing on these roughing stands is such 
as to give an approximate speeding up of the con- 
secutive stands so as to absorb the major portion of 
the elongation of the stock as it is formed. The en- 
tire mill consists of six stands of twelve-inch roughing 
and six of nine-inch finishing, and one Edwards siz- 


4.—Charging side of nine-inch mill heating furnace, wherein may be seen some of the permanent features of 


the plant and the, care for safety provisions. 


similar diagonal building, housing the cranes for load- 
ing the rod or other finished product from either mill 
onto railroad cars for re-shipment to some of the 
using departments of the plant, or for freighting di- 
rect when the plant has completed its working of the 
material. 

The nine-inch mill is in a building 90 x 1 150 feet 
in extent, and the twelve-inch in a section 100 x 1,200 
feet. The building is of the usual structural steel 
type, with a Pond type roof. 

Drive for the nine-inch mill is a combination of 


tized by (OU gle 


ing mill. The two finishing stands, No. 7 and No. 8, 
are driven by a 700-horsepower Crocker-Wheeler di- 
rect-current motor, while the Nos. 9 and 10 and Nos. 
11 and 12 stands are driven by 600-horsepower 
Crocker-Wheeler motors. A 100-horsepower direct- 
current motor, Crocker-Wheeler, drives the Edwards 
sizing mill. 

The twelve-inch unit is as yet not completely in- 
stalled, but when put in will be driven by a 44 x 50 in. 
Nordberg uniflow engine. The normal capacity on 
average sections will be 10,000 tons per month. 
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Figure 2—View of Nordberg unit, showing general location with respect to mill—Note governor drive and safety shaft 
feature—Figure 3 (below) Engine, mill, and one of d. c. motors for driving finishing stands—In the central fore- 
ground appears the underground provision for looping of the metal during drawing. 
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The general layout of the nine-inch mill is shown 
in Figure 1. The last four roughing stands are shown 
with a bar entering, -while the same piece is shown on 
the looping floor passing through Nos. 7 and 8 stands. 
The motors driving the finishing stands are shown 
covered with sheet steel hoods, for their better protec- 
tion against dirt and flying cobbles. At the right of 
the roughing stands is the steel cover housing the re- 
duction bevel gears driving the roughing stands, each 
connected to the engine shaft. 


The general arrangement of the Nordberg engine 
is shown in Figure 2. At the extreme left of the view 
is the partially-erected 44 x 50 in. uniflow unit for the 
twelve-inch mill, whose final drive will be away from 
the nine-inch stands and toward the photographer. 
At the extreme left of the picture can be seen the 700- 
horsepower C-W motor driving No. 7 and No. 8 stands. 

The governor drive on this engine consists of the 
lay shaft shown between the flywheel and the engine 
proper, driven from the crank shaft by a spiral bevel 
drive. At the end of the shaft 1s carried a steel disk, 
and directly over this disk a similar one on the gov- 
ernor shaft. Drive is transmitted between these disks 
by a friction member, consisting of four fibre-faced 
wheels, running in pairs on opposite sides of the two 
disks. These wheels are keyed to two shafts and are 
a fixed distance apart. Then, to regulate the govern- 
ing speed of the engine, it 1s necessary only to vary 
the position of this drive unit so as to vary the revo- 
lution ratio of the two disks. The governor is of the 
balanced fly-ball type. actuating the cut-off release 
rod through a dash-pot control. The governor is very 
sensitive, taking the load almost instantly as_ the 
heated bar enters the first roughing stand, and build- 
ing up perfectly to carry the increase as the additional 
stands take up their share of the reduction. As the 
bar passes through the roll stands and the load dimin- 
ishes the governor acts quickly to reduce the steam 
admitted and thus to slow the engine. 


Oiling of the engine is secured through a force- 
feed system, all oil draining back to a filter and being 
purified before being sent through the oil mains again. 
A Richardson-Phenix unit is installed, and the lubrica- 
tion of the engine taken care of through the filters in 
connection therewith. The oil leads on the engine 
may be seen from inspection of the view in Figure 2. 

The mill view of the engine is given in Figure 3, 
which also shows the 600-horsepower motor housing 
for the Nos. 11 and 12 finishing stand drive. The en- 
gine is protected against accidental damage from crane 
loads by the structural steel erected on the mill sides, 
while the lower part of the partition is utilized as a 
place for the series of bins erected to hold the bolts, 
spares and other small parts required around the plant. 

In the center of the foreground appears an inter- 
esting method adopted for eliminating a part of the 
looping of the red-hot metal on the floor. Between 
certain passes the strip is shunted down the chute in 
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the foreground, and allowed to take care of its exten- 
sion in the space provided under the floor. 

This same view shows the pipe leads used to con- 
vey the rods from the finishing stand to the Edwards 
pouring reels, four in number, which are arranged at 
the end of the annealing bundle conveyor. The mills, 
furnaces, cooling tables, and other equipment pertain- 
ing directly to the mill, are all from the Morgan Con- 
struction Company, Worcester, Mass., while the crane 
service is from the Cleveland Crane & Engineering 
Company. 

Some of the safety features, as well as_ the 
permanence built into this umit of the sheet and tube 
plant, may be found in Figure 4, showing the bar heat- 
ing furnace for the nine-inch mill. The steps at the 
right are monolithic concrete, and a unit with the 
platform to which they lead. Along the edge of this 
walk are set heavy pipe posts, carrying the two safety 
chains which guard the edge. The power driven fur- 
nace charger is shown at the right of the view, with a 
bar in transit. The fan system providing furnace draft 
is located above the furnace, and platforms around 
this unit are provided with toe boards and rails—as are 
all such exposed walks in this building. 


Vhe nine-inch mill, equipped with reels and a 
cooling bed, is able to turn out a large variety of 
shapes and types of rods, either to fill needs within 
the plant for its own manufacture, or according to 
specifications from the outside. Either bed or reels 
can be used as desired, with no change in set-up. 


A Reply to Mr. H. G. Geissinger’s Discussion. 


To the Editor, The Blast Furnace and Steel Plant: 

The writer has studied with much interest the dis- 
cussion of Mr. Geissinger of the curves for the flow 
of gases through standard orihces. He cannot agree 
with him that his method of plotting the curves 1s 
simpler, because, in the derivation of Mr. Geissinger’s 
equation it is necessary to solve the fundamental 
equation for flow in order to determine some of the 
constants. 


The derivation of the general simplihed formula 
to apply to any gas is not based on the theory of the 
flow of elastic fluids and the writer feels that, in gen-- 
eral, if rigid analysis will give the required results, 
the empirical equations should not be used. 

The statement that the simplified equation applies 
to steam as well as other gases is not only true so long 
as the steam remains in a gaseous state, but when 
saturated steam expands adiabatically through an or- 
itice, condensation takes place and other means must 
be used to find the quantity flowing. 

Mr. Geissinger’s equations are very valuable for 
field work, where calculations are usually made by 
the slide rule and the results are close enough for all 
practical purposes. 


T. G. Estep, Jr. 


Coefficient Curves for Stack and Oven Gas 


Presenting Further Discussion of the Orifice Method of Measur- 
ing Gas Volumes—Curves Given for Blast Furnace and Coke 
Oven Gas to Simplify Measurements. 


By THOS. G. ESTEP, JR. 


In the January issue of The Blast Furnace and 
Steel Plant it was recommended that the standard 
orifice be used more extensively for measuring the 
flow of gases because this method requires very little 
apparatus and leads to very accurate results. 

Curves were plotted using the ratio of pressures on 
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the two sides of the orifice as abscissa and a coef- 
ficient K as ordinate. By means of the curves, the 
work of solving the general equation for flow was very 
much simplified. The former curves were for air and 
natural gas. Curves are now presented for blast fur- 
nace gas and by-product coke oven gas. 
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To use the standard orifice method of measuring 
gases it is only necessary to insert the orifice in the 
pipe line or the receiver, note the pressure on the two 
sides of the orifice and the temperature on the flow 
side. Then determine the ratio of pressures on the 
two sides of the orifice, from the proper curve find 
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the value of K for this ratio and substitute in the fol- 


lowing simple formula: 
fe. Pa Ke 


VE 

W = weight of gas flowing, pounds per 
second. 

A = area of orifice in square inches. 

P: = pressure on the flow side of the orifice, 
pounds per square inch absolute. 

T: = absolute temperature of the gas on the 
flow side of the orifice, deg. F. or ob- 
served temperature plus 460. 

K = coefficient from curve. 

The derivation of this simplified equation was given 
in the previous article. The equation is not empirical 
but based on fundamental theory. 


W = 


Where 


The above equation, however, is based on two as- 
sumptions, first, that the coefficient of discharge of the 
orifice is unity and, second, that the velocity of ap- 
proach is zero. The coefficient of discharge is not 
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unity but will vary slightly under various conditions, 
from about .92 to .98. The velocity of approach is 
never equal to zero, but where the orifice is placed in 
a receiver it is so nearly so that it may be neglected. 
Where the orifice is placed in a pipe line (the most 
common case) and the pressure drop is large then the 
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velocity of approach may also be neglected, but where 
the pressure drop is small it should be considered. 
To take this into consideration in the fundamental 
equation makes it somewhat complicated and it is 
necessary to solve this complicated equation for each 
separate problem, as no curves can be plotted to help 
out. Fortunately the problem is not as serious as it ap- 
pears for it can be shown that with a proper selection of 
orifice diameter to pipe diameter, the error due to as- 
suming the velocity of approach as zero will cancel 
the error due to assuming a coefficient of discharge of 
unity. In other words, if we make the orifice diam- 
eter from .4 to .6 of the pipe diameter and then use 
the above equation just as it is, the error will be very 
small. Where the pressure drop is very large, that is, 
where the pressure ratio is near to or beyond the crit- 
ical or where the orifice is placed in a receiver, then 
the above equation should be multiplied by a coef- 
ficient of discharge of about .96. 

The above equation gives the quantity of gas flow- 
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ing in pounds per second. In most cases it is desired 
to know the volume of gas rather than the weight so 
by a simple transformation of the given equation, the 
volume can be found directly. The volume equations 
are as follows: 
For air, V = 37AKV/T: | 
For natural gas, V = .652AK\/ T: | 
For blast furnace gas, V = .361AK\/ T: 
For by-product coke oven gas, V = AK\/T: — 
Where V = volume of gas flowing, cubic feet per 
second. . 
A = area of orifice, square inches. 
K = coefficient from the curves. 


T:= absolute temperature of the gas on the 
flow side of the orifice, degrees, F. 


The above equations give the volume of gas at the 
temperature and pressure before passing through the 
orifice. 
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The curves for blast furnace and by-product coke 
oven gas are based on the following volumetric 
analysis: 


Blast By product 
Symbol Furnace Gas Oven Gas 

De swe eke d yee. peek in we ea meR thee Ss nege 0).20 
2.) PERV PE LPC Tee OPT TET Cree 11.5 2.50 
CD), packed eae the kaads LAs OO ehoees 27.5 6.00 
CO... sawieer st ause ees aeryendeearss oaoue. 3.30 
be, PE PP Pe Ce eee ea rs ea ee SR ayie 28.50 
N, PEED RNR SF EL RIT C9 60.0 4.50 
EE. caascare assed sokinin vianetesnastal 1.0 55.00 

100.0 100.00 


Additional properties of the two gases are as fol- 


lows: 
Furnace Gas Oven Gas 


Specific heat at constant pressure ..... 24 73 
Specific heat at constant volume ........ 17 54 
Ratio Of specie OGts, «3.0.6 iccs taiasisewa sy 1.39 1.34 
G66 SODEANE. eo incinachanvsg encase aveay 52.06 143.9 
CHIEIGES ‘SOTO. (ir cide v5 EEA ae emeere nee 58 5A 


Mill Designs for Rolling Flat-flanged Beams 


Discussing the Method of Rolling Secured in the Puppe Type of 
Mill, With Gain in Section Shape Secured Thereby—Accurate 
Adjustment of the Rolls Easily Obtained Through Design. 


By F. DENK. 


The last mill in the series to be described, i. e., the 
Puppe mill, differs in many ways from those illus- 
trated in the previous chapters. The mill proper is 
a universal mill, consisting of two stands, each one 
having two pairs of rolls. The vertical and the hor- 
izontal rolls of each stand are all lying in one vertical 
plane, the rolls of each pair being equal to each other 
and symmetrical among themselves. 


The main distinction of the Puppe mill in regard 
to the other types of mills for rolling wide flanged 
parallel-faced beams is to be found in the method of 
rolling. In some of the mill types, described before, 
the flanges are to be developed in a double Y-shape, 
and they are either gradually straightened out, or the 
beams are rolled down—with double Y-shaped flanges 
—to the final section and these flanges are then 


straightened out, either in the same stand or in a 


separate one (see Figures 3 to 6, 9 to 12, 23 and 24), 
or the flanges are developed flat right from the start 
as in an ordinary three-high beam mill (see Figures 
14,18 to 21). Inthe Puppe mill, however, the flanges 
are bent alternately in a double Y-shape and straight. 

The beam blank comes from the blooming mill in 
the shape of a thick walled “H.” It enters the first or 
roughing stand, Figure 26, where both web and flanges 
are worked upon, while the bloom has a double Y- 
shape. From the rougher the bloom is going forward 
and backward through the finishing mill. In the first 
pass this mill, i. e., during the forward movement, 
the flanges are straightened by means of the vertical 


rolls “C” (see Figure 27), while in the second pass, 
1. e., during the backward movement of the beam 


Figure 26. 


through the same rolls, the edges are worked upon at 
“D” (see Figure 28). The beam is then sent again 
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through the first stand, where the flanges are bent 
back into the double Y-shape. In this way, the beam 
or girder will be rolled down to its final shape and sec- 
tion by having it go continuously forth and back 
through the two stands, until the final section 1s ob- 
tained. Through this method, the metal is worked 
and kneaded more thoroughly than can be done with 
any one of the other methods; it allows rolling beams 


Figure 27. 


and girders with almost any width of the flanges; it 
furthermore, makes possible the rolling of flanges 
with’ absolutely parallel faces. The beams are de- 
signed with a slope of 10 per cent between web and 
flanges, in order to insure a smooth connection be- 
tween these two parts. This sloped piece, however, is 
so short in regard to the total width of the flanges, 
that there is enough space left for the parallel part for 
attaching, without trouble, by means of rivets or bolts, 
any kind of cross connection wanted. Another ad- 
vantage of this type of a mill for rolling wide-flanged 
beams is the low first cost, which is smaller than that 
of any one of the other types. 

A general section of a Puppe beam is shown in 
Figure 29, which represents shape Pb-38, correspond 
ing to a beam about 15” X 15”. The dimensions are 
given in millimeters and in inches (the latter ones 
between brackets; the properties of the beam, shown 
on the left, are expressed in metric units, while the 
figures on the right give the same values in the corre- 
sponding English units. 

Three standard types of shapes, comprising 49 va- 
riations, can be rolled in the Puppe mill, as it is ar- 
ranged to-day. (This refers to I- or H-beams only. 
The Puppe mill can also be arranged for rolling chan- 
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nels with wide and parallel-faced flanges.) ‘he 
smallest size of an H-beam rolled is 160 x 160 mm 


Figure 28. 


(about 6.4 x 6.4”), the largest one 1,000 x 380 mm. 
(about 40 x 15”). The beams from 160 mm to 300 mm 
height (about 6.4 to about 12”) are as wide as they 
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are high; they are the regular H-sections. Another 
group includes all sizes from 300 mm to 1,000 mm 


(about 12” to 40”), which have a uniform width of 300 
mm (about 12”). The third set comprises the shapes 
from 320 x 320 mm to 380 x 380 mm (about 12.8 x 12.8” 
to 15.2 x 15.2”) and those from 400 mm to 1,000 mm 
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(about 15.2”). 


Fig. 30—Puppe mill, finished beam leaving rolls for 
cooling bed—Note absence of warping or twist- 
ing. 


brackets, are approximations only. For the conver- 
sion the value 1” = 25mm has been used instead of 
the value 1” = 25.4 mm. 

Besides the standard types, enumerated above, 
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(about 16” to 40”), having a uniform width of 380 mm 
The equivalents, added above in 


Since the four rolls in each stand of the Puppe mill 
lie in the same vertical plane and move relatively to 
each other during the adjustment between the differ- 
ent passes, the housings and bearings must be de- 
signed with the utmost care. This is especially the case 
in regard to the horizontal and vertical rolls “A” and 
“B” in the first stand or rougher. The ridges of the 
rolls “B” must always be exactly in line with the cen- 
ter of the web, since, otherwise, the flanges of the 
girder or beam would not be rolled with a uniform 
thickness above and below the: web. In order to ob- 
tain this condition, Dr. Puppe has invented a simple 
but ingenious method, which at the same time allows a 
quick changing of the rolls. By means of this device 
the vertical rolls are lowered after each pass a dis- 
tance equal to one-half the amount which the upper 
horizontal roll is lowered after each pass. This is ac- 
complished by means of a vertical spindle the lower 
end of which is threaded at a pitch equal to one-half 
of the pitch at which the upper part is threaded. Now, 
if this spindle is revolved the upper part will move 
the horizontal roll exactly twice as far as the vertical 
rolls are moved by the lower end. 

Simplicity of action and a thorough kneading of 
the material, which includes a thorough working and 
compressing of the material during the entire rolling 
operation, not only in the web, but also in the flanges, 
which, in their outer portions, are subjected to great 
internal stresses, are claimed to constitute, besides 
low first cost, remarkable advantages of the Puppe 
mill in relation to other types of beam mills for flat- 
flanged rolling. 

That the claim in regard to an even distribution of 
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Figure 31—Puppe and ordinary beams, fitted with riveted-on extensions and sectioned to show the practical parallelism 


in the former type. 


shapes can also be rolled with thinner webs, thus in- 
suring a wider variation in sizes, which, therefore, 
may be rolled to suit any specification. 
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the pressure over the whole section of the beams is 
justified, may be seen from Figure 30, which shows a 
photograph of a beam leaving the mill, after being 
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rolled down to its final size. The photograph was 
taken while the mill was working. It shows that the 
finished beam leaves the last pass in a_ perfectly 
straight condition. A straightening out of the cooled 
beam is, therefore, unnecessary, because the setting 
up of internal stresses 1s avoided, which, under certain 
conditions, may render the heam useless for com- 
mercial purposes. 

The advantage of parallel-faced flanges (for in- 
stance Sack or Puppe sections) over those with a 
uniform slope can be seen from Figure 31, which is 
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a photograph of connections made with Puppe beams 
and with Differdingen Grey beams. (These Differ- 
dingen Grey beams have a uniform slope of 9 per 
cent, and for this reason, the convergency 1s avoided 
to a large extent with the Bethlehem Grey beams. 
which have a slope of only 2 per cent). 

One Puppe mill is in successful operation since 
the end of July, 1914, in Peine, Germany, and has, up 
to the present time, never shown any defects, neither 
in the construction or the design of the mill, nor in the 
calibration of the rolls. 


Gearing Development through Treatment 


Showing How the Development of Heat-Treating as Perfected 
for Automobile Gears, Can Add Inestimably to the Life and Ser- 
vice of Rolling Mill Gear Trains and Increase Efficiency. 


By W. H. PHILLIPS. 


The automobile, more than any other one factor, 
has been responsible for the advance in heat-treat- 
ment technique, but there are many other manufact- 
uring lines which are profiting from the betterment 
secured through the agency of the motor car. In the 
rolling mill, for instance, proper heat-treatment wiil 
add much to the life of table gear drives, reduction 
gears between motor and driven unit, on cranes and in 
the many other steel mill applications of the as a 
method for transmitting power. 

If by increasing the cost of gearing from 25 per 
cent to 50 per cent, a gear is produced that will triple 
the life of the untreated steel gear and at the same time 
eliminate breakage with its consequential damage, 
there can be no doubt of its economy. A few of the 
advantages to be derived by such a step are: 


1.—Lower ultimate cost of gearing. 
2.—Reduction of time loss. 
3.—Reduction of labor maintenance. 


+.—Reliability. 

For example: the untreated gear costs $10, and 
runs for one year. The treated gear costs $15, and 
runs three years. This would show a saving of $15 
on initial cost. Jf it requires two hours to make re- 
placement, it would require six hours to replace the 
$10 gear three times, and but two hours to replace the 
$15 gear, or four hours saved in labor, also four hours 
saved in production of the machine. The hazard of 
breakage with its consequences is an unknown factor, 
but may be serious in some services. 

If it is true that there is an economy in the use of 
heat-treated gearing, the question naturally arises as 
to what is the proper grade for different conditions. 
This is a matter that should be given careful consid- 
eration, lest the wrong application is made and the 
results are unsatisfactory. 

except where weight and space are important, 
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alloy steel gearing is not commercially practical, due 
to its high cost. In the automobile field, where a 
comparatively small gear tooth must stand great 
strains, the strength and toughness resulting from 
alloying certain elements, such as chrome vanadium 
and nickel with steel, are very desirable, if not abso- 
lutely necessary. But this covers a comparatively 
small area of the gear field and for the most part, 
heat treated carbon steel gearing 1s meeting every re- 
quirement imposed upon it and still has a great field 
for development. 


Heat-treated carbon steel gearing may be divided 
into three general classes: 

First—Oil treatment. 

Second—Case hardening. 

Third—Special treatment. 

The first two classes inentioned were introduced in 
the above sequence and have met many problems. 
Ieach has its advantage for different services and in 
this service has proved very efficient. There are con- 
ditions encountered, however, in which these two 
grades are not applicable. The third grade mentioned 
has been developed after a careful study of actual con- 
ditions and embodies the best qualities found in both 
former grades. 

There are applications where the service 1s so light 
that the resultant long life and low maintenance cost 
do not recommend a high grade product. There 
are other services where the gear must transmit a 
uniformly high torque without sudden jars or dynamic 
blows, in which case it 1s a question of wear alone, 
requiring such surface hardness as found in the case- 
hardened product. There are other applications where 
the load to be transmitted is uniformly low, but with 
occasional shocks. This transmitted is uniformly low. 
but with occasional shocks. This last-named cond:- 
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tion requires a gear with only medium hardness, but 
with high ductility such as the first-class or oil-treated 
gear. There are installations, and these are in the ma- 
jority, where the service imposes both the heavy duty 
with its resultant wear, as well as shocks with the 
liability of breakage. It is for such service that the 
third-class or special grades have been developed. By 
analyzing the conditions and selecting the proper 
grade, it will be possible to obtain the best results. 

Before considering the three classes of gearing, 
comparing and explaining the properties of each, it 
will be well to explain briefly how gearing is man- 
ufactured to insure equality and uniformity of product. 

The old-fashioned eye pyrometer and_ rule-of- 
thumb methods of heat-treatment, used a few years 
back have given place to the modern treating depart- 
ment, with its closely-regulated furnaces and accurate 
temperature-recording instruments. Poor heat treat- 
ment is worse than no treatment at all, often leaving 
the steel coarse-grained and brittle. The laboratory 
which must be maintained in conjunction with the 
treating department, gives the exact analysis of the 
gear to be treated. To-day, knowing the chemistry, 
the method of procedure becomes an exact science 
with the uncertainty and doubts removed. 

One or more gears in every lot of 100 should be 
taken for physical test, the test, when size permits, 
being taken from the root of the tooth. This test 
should conform to the A. S. T. M. standard of 2 in. 
pulling test, giving tensile strength, yield point, 
elongation and reduction. This testing of one gear 
in every lot of a hundred or fraction of a hundred, 
does not necessarily insure uniformity. There may 
he one or more gears that have failed, due to one cause 
or another, to come up to the required standard. As 
a check on each gear the Brinnell hardness test may 
be used, the advantage of this method being that it 
does not deface the gear to any extent, yet is thorough 
and reliable. Briefly, it consists in pressing a 10-mil- 
limeter ball into a flat surface of the steel at a constant 
pressure of 3,000 kilograms and measuring the diam- 
eter of the impression with a scale magnified and grad- 
uated to one-twentieth of a millimeter. As a result 
of many thousands of these tests, a good working 
knowledge of the tensile strength of the steel can be 
obtained. By the Brinnell method each gear is tested 
on opposite sides of the periphery, knowing what the 
hardness should be within a certain range, and reject- 
ing when the test falls above or below this range, a 
high uniformity may be obtained. This is the most 
reliable, practical and widely-used hardness test 
known, all variables except the hardness of the steel 
itself being eliminated. Therefore when a gear has 
been analyzed, properly treated and tested, its con- 
formance to the required specifications can be de- 
pended upon. | 

The oil treatment was the first method used for 
hardening and toughening gearing. The method 
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consists in heating the steel to the required temper- 
ature and quenching in oil. This treatment is not 
severe and does not set up heavy strains in the steel. 
The ductility is high, but the hardness only slightly 
greater than that of untreated steel, as is. also the 
strength. Where it is desirable to increase the hard- 
ness and strength somewhat and retain a high duc- 
tility, or in other words when the gearing is subjected 
to shocks and ductility 1s important, an oil-treated gear 
may be advisable. The increased cost of this grade 
over the untreated grade 1s not high, and this may be 
worthy of consideration. As shown by the Brinnell 
test, the hardness is increased about 75 per cent. 
While this may seem to be a very material increase 
compared with the other two classes mentioned, it is 
relatively small. The oi] treatment may be applied 
to forged or cast steel gears. 

The case-hardening process consists essentially of 
a high-carbon case, backed up by a low-carbon core. 
A low-carbon steel is used, introducing the high-car- 
bon case by the treatment. The depth of this case 
can be controlled by giving any penetration desired. 
This treatment has been known for a long time, but 
it has been applied to gearing only in recent years. 
Comparing the hardness of the case and core with that 
of untreated steel, the case is found to be four times 
as hard as untreated steel, while the core 1s only slight- 
ly, if any, harder than the untreated steel. When the 
service is such that heavy shocks do not occur and all 
the gear need do is transmit uniform load. the very 
hard case of this product resists wear well, and the 
gear will give a long life. When, however, the load 
to be transmitted is variable and there is liability of 
heavy shocks the case will get this strain first and be- 
ing very brittle will tend to fail. This treatment 1s 
somewhat more expensive than other grades as it re- 
quires at least five applications of heat to properly 
harden a gear. Care must be exercised in handling 
and installing this gear, as the case will be spalled off 
by a light blow. It is desirable, also, in order to se- 
cure maximum life, that it be run in both directions to 
utilize the benefit of the case on both sides of the 
tooth. 

With the ever-increasing knowledge of steel and 
its heat-treatment, being accumulated year by year, 
the above two grades were improved gradually until 
now they have been perfected as far as possible and 
the metallurgist for some time has been looking to 
other fields for a grade that would include the good 
qualities of both the above grades, yet supplying what 
they lacked, and, if possible, reducing the cost of the 
heat-treatment. As stated before, the alloy steel had 
to be eliminated, due to its cost, and the only course 
left was to develop a treatment for carbon steel that 
would give the required results. Several of these so- 
called special grades were introduced, one of the more 
notable being the BP grade, manufactured by the 
R. D. Nuttall Company, of Pittsburgh, 
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It was found that by slight changes in chemistry 
a combination could be obtained which, when sub- 
jected to a special treatment, produces physical prop- 
erties peculiarly adapted to gearing. The hardness at 
the surface of the steel is from three to four times 
that of untreated steel, and grades off slightly toward 
the center of the tooth until it is from two and one- 
half to three times as hard as untreated steel. This 
reduction in hardness is in a straight line ratio and 
each fibre of the steel from the surface to the center, 
or neutral axis of the tooth, which may be slightly to 
one side of the geometric center, will be stressed in 
proportion to its ability to carry the load. So that, 
when the tooth receives a blow or shock every fibre 
Is carrying its share of the load. The ductility of this 
steel is comparatively high and is in inverse ratio to 
the strength. The metal is homogeneous, there being 
no line of demarcation between any two fibres. \While 
the surface of the tooth is hard, yet it is of a tough 
hardness and will not check or spall. It is often ad- 
visable to treat the pinion only of a combination, it 
being the weaker and harder-worked member. A 
pinion so treated, due to the nature of the hardness is 
not liable to cause excessive wear on the meshing 
untreated gear. It can be readily seen that a gear of 
this type which is of moderate price, will have a great 
tendency to overcome breakage and at the same time 
give a high resistance to wear. It should triple the 
life of untreated gearing, and eliminate the cost of 
consequential damage and delays caused by gear 
breakage. 

Often gears are designed with no intention of ever 
being heat-treated, and may be so flimsy in certain 
sections that it would be impossible to submit them 
to the strains necessary in heat treatment. These 
gears, however, are intended for light service and us- 
ually give no trouble if untreated. 

The effect of dynamic blows on spur gearing when 
running at high speed and transmitting heavy loads, 
while it has never been accurately ascertained, is 
known to be great, often excessive, and in such ser- 
vice, wherever possible, forged steel should always be 
used. 

The wide application of the heat-treated gear not 
only in the railway and automobile field, but also in 
many branches of the industrial field, among the more 
notable being the steel mills, foundries, glass plants 
and mines, has been so successful that it is not a ques- 
tion of heat-treated vs. untreated gearing, but rather 
the selection of the proper grade of treated gear for 
the service to be performed. 

In conclusion, it might be said that with many in- 
dustries of the country working over capacity, the 
necessity for reliability of machine parts was never 
before so desirable or the consequences of breakdown 
so costly. A careful study of the gear situation in 
the plant or mine should be made this time and any 
changes insuring this reliability, acted upon at once. 


Digitized by Cor gle 


April, 1917 


“Piping-Hot!” 
The Hot-Blast Considered in Art.—A Diletani Digression. 
To the Editor, The Blast Furnace and Steel Plant: 
Whatever may be one’s opinions of the hun-thug 
hordes of Central Europe,—giv them credit as iron- 
workers—and artists! 


“Piping Hot!’—A celebrated deutsch (hun) painting of the 
rolling of a white-hot ingot at Krupp’s. 


Here’s a reproduction of the celebrated painting by 
Adolf Menzel in the public gallery at Berlin, showing 
a white-hot ingot being rolled at Krupp’s, Essen. 
Writer is familiar with both places—as also with (for 
that matter) most of the great hot-blast centers of 
the universe, and even down to the petty katalan 
forges of the Pyrenees; the iron-working shacks of 
the Ganges; and the primitiv plants of cold-blast 
Cibipia (Cibiria); and also those or the Sierras of 
Mexico; the pampas of Argentina; and the progressiv 
plants of the Antipodes. However, that’s “’nother 


stori.” 
xf * * * * 


When the isitor comes suddenly on to that paint- 
ing in the museum, he instinctivly wud draw back,— 
such is the relisticness of the white heat casting in the 
tablo! 

Of course, it is only one of many such scenes going 
on simultaneously all over the Krupp works—’special- 


ly just now! 
a ¥-  e 


* 
Study the figures in it—the glare, the glamor— 
(you can almost hear the crunching rolling of the 
mills!)—, the realistically-natured attitude and poises 
of the workers at their sweating toil; the reflections 
from the white-heat ;—the light-and-shade effects; 
the hurried “sneek” or “bite” being taken by the em- 
ployes to the right :—the bit of leather-skreen to shield 
one from the heat; and, to the left, a shift washing-up 
ere “homeward they wend their weary way”; and the 
remainder of the forest of rushing belting and thund- 
erous rolling-mills lost in the smoke haze and distance. 
A more vivid, emotional painting of factory-life 
has never been made in iron-workingdom ! 
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The facial-castes of the employes ar all distinctly 
hun’ish. 

Down the left aisle, in the distance, can be seen 
the silhouet of the artist, “sizing up things.” For the 
deutsch genre painter Adolf Menzel was, like Bepa- 
charin (pronounced Berachagin), noted for his tek- 
nique-familiarity. 

a ee * os 
This fotograf was made direct from the painting. 


Exposure: 1 hour. But ther ar a couple of different- 
sized rich engravings also existant of the painting, 
and these the tourist may observe in some print-shops 
in the continental cities ; also in the homes and private 
offices of iron and steel magnates, and even in the 
buros and chatlets of the galik maitre-de-forges. For, 
when it comes to art, your gavlois ironmaster knows 


Silica as a Component of Furnace 


hhe Blast Furnace Steel Plant 155 


how to appreciat, and will hav it, be it deutsch or 
persian, sanskirt or ianki! 
* % om x xk 

By way of semi-humorous, sarkastik contrast, let 
me add, I showed the fotograf to a couple of Man- 
hattan iron-trade journal “redaktors.” “Throw pearls 
to swine’! They didn’t see the least interest or merit 
in it! “It’s only what you can see any day in our 
mills and foundries.” The fact that it was are putting 
vivid life-and-toil on to lifeless canvas, did not appeal 
to them! 

Slaves to mere quick-lunch money-hustling, and 
their lapdog-and-siringe wives! 

As old Dana wud hav said in emfatic classical 
American,—‘‘bloody fools!” 


L. Lodian. 


Slags 


Slag Characteristics Due to Silica; Relation to the Driving of 
the Furnace; Its Effect Upon Sulphur and Other Slag Compon- 
ents; Relation of Silica to Slag Volume and Hearth Temperature. 


By WALLACE G. IMHOFF. 


It hardly seems necessary to discuss such an or- 
dinary component of slags as silica, yet it plays an 
extremely important role in determining the character- 
istics of slags. It is determined in all slag analyses 
and is represented by this chemical formula, SiO.. 

Aside from this part that it plays in blast furnace 
slags some of the following characteristics may be 
worth remembering. Pure silica, according to Clark 
in his “Data of Geochemistry” melts at 1,775 deg. C. 
(Robert Austin) and 1,685 deg. C. (Hempel). It draws 
a thread when fluid which on cooling is very brittle 
and easily broken. In appearance it generally has a 
glassy or vitreous look although in sand it is dull. 

Returning to the discussion of slags we find the 
above characteristics prominent. Silica at all times 
gives slags their vitreous appearance. On the one 
hand extremely lean slags have a glassy look and as 
the amount of silica decreases in proportion to the 
bases, the slag changes from a glassy appearance to a 
vitreous lustre, thence to a dull stony appearance and 
finally this disappears entirely when the bases have 
become so large that the fracture is grainy or powd- 
ered in appearance. 

Slags having a large amount of silica in them will 
always draw a thread from the test spoon. In the 
sample they are extremely brittle, like glass, and gen- 
erally depreciate on cooling. A lean slag will often 
show a deep curved sag in the top of the test sample 
and is usually dense and solid, due to the fact that 
any gas has been able to easily escape. 

Some of the following peculiarities may be seen 
in slags high in silica in the molten state. They gen- 
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erally are very fluid and run very fast from the fur- 
nace. Usually they are accompanied by an extremely 
strong odor of sulphur, which seems to rise from the 
slag as a thin blue smoke. [ven after this type of 
slag has filled the ladle this blue smoke continues to 
rise from it. The smell is sometimes unbearable and 
not only is choking, but also makes the eyes burn and 
smart. 

When in the molten state slags high in silica have 
a glassy, watery look and a glistening, shiny surface. 


Fig. 1—Slag high in silica. Note the hard glassy appearance 
of the fracture. The brittleness has caused them to break 
into many pieces on cooling due to contraction, 


Small rings, or eyes keep spreading over the surface 
and any gas held in solution escapes much the same as 
gas or air bubbling up through water. 

On cooling the sample will show an_ extremely 
glistening, glassy surface if the slag is hot, but a dull, 
glassy surface if cold and may be colored brown, due 
to manganese. Very hot lean slags are generally some 
shade of deep bottle green, but change to a dark olive 
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green and blackish green to brown when they are cold. 

When coming in contact with water, hot lean slags 
become extremely light and fluffy and lose their glassy 
appearance. They then take on the appearance of ex- 
tremely fine sand and become grainy when crushed 
between the fingers. 

A slag sample when lean will have a tendency to 
contract and will drop very easily out of the sample 


Fig. 2.—Slags low in silica. Note the dry, grainy appear- 
ance of the fracture. 


box. A limey sample will often stick very tight and 
is removed with difficulty. Glass slags seldom carry 
any iron shot in them. The more silica a slag carries 
the smaller will be the cinder remainder after the slag 
has been run off. 

The element silicon and its oxide are one of the 
most important factors in blast furnacing. With a 
thorough knowledge of the properties of silica and 


Fig. 3—Foundry iron and slag. Low silica in slag, there- 
fore tendency to be dry and glassy. 


lime the operation of the furnaces becomes much 
more smooth and regular for the other components 
are relatively unimportant. It has been commonly 
said “lime fluxes the silica,” but the reverse is really 
what takes place, the silica fluxes the lime and due 
to its much lower melting point and fluidity carries it 
out of the furnace. When a furnace has been too 
heavily limed, sand, or silica in the form of heating 
cinder, is put in to cut it out, or extra coke to give 
additional heat and silica both. 

In discussing silica as a slag component it seems in 
place to discuss slags which cut out the furnace lin- 
ing. There are two kinds of slags which attack the 
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silica brick of the lining, first a cold lime silicate slag. 
and second, a thin, glassy black iron silicate slag. 
The prime factor which determines whether the 
silica shall be in the iron or in the slag is the hearth 
temperature. A cold hearth will always favor the 
silicon going into the slag, therefore if a large amount 
of lime is present suchas may occur in making basic 
iron, the burden may not furnish enough silica to com- 
bine with the lime. The temperature being low the 
lime simply attacks the silica brick and fluxes it, cut- 
ting away the lining. The writer saw one lining cut 
through in five months on a newly-lined furnace by 


Fig. 4—Basic iron and slag. High silica in slag, therefore 
tendency toward vitreous or glassy state. 

this kind of a slag. The way to overcome this condi- 

tion is to take off lime and increase the hearth tem- 

perature by any of the means available. This puts 

the silicon into the iron and raises the hearth temp- 
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erature above that which will cut the lining. Obvious- 
ly a few high silicon casts must be made to do this 
before the furnace can again be put »2n basic iron. 
These lime silica slags are entirely creamy white and 
represent a very low hearth temperature and large 
slag volume. 

The second kind of slag which wil cut out the 
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furnace lining is an iron. silicate slag. The hearth 
temperature in this instance is also extremely cold, in 
fact this type of slag has been termed by furnace men 
as a “Scouring Slag,” since most of them know such 
a slag has a cutting action upon the lining. 

The conditions present which produce this slag, 
and the cause of its cutting the lining are, the bot- 
tum 1s so cold that the iron is oxidized to tron oxide 
and this lower oxide of iron immediately attacks the 
silica of the brick in the furnace lining forming iron 
silicate. Iron silicate slag is, therefore, the second 
tvpe of slag which destroys the lining. 

To overcome this condition the first thing to rem- 
edy conditions 1s to supply heat to the bottom. ‘This 
will overcome the oxidation of the iron to the 
lower oxide of iron which will in turn stop the fluxing 
ot the siliea in the lining. 

Any of the above facts may be proved by simply 
making the slag described and watching the results. 

The effects of silica on the driving of the furnace 
is illustrated by Figure 1. Vhe lime and alumina re- 
mained constant and the burden was increased. The 
first slag was a dry blue grainy slag and the furnace 
was hot. Fifty pounds of ore were put on the burden 
with the result that the furnace started to drive faster, 
and since the coke remained the same, the furnace 
heyan to grow colder; the tonnage also increased 
with the next cast. The increase in silica in the slag 
is shown by its changing from a dry blue to a strong 
blue cinder. 

Fifty pounds more ore was put on the burden, the 
lime and alumina still remaining constant. The ef- 
fect was to make the furnace drive still faster. No 
cxtra coke was put in and therefore the conditions 
seen by many furnacemen were present, the furnace 
was driving itself cold. The additional silica in the 
slag is now seen by the glass edges. The lime has 
now become short and we see a blue aluminum silicate 
center to the slag. The tonnage has increased rapidly, 
the furnace has driven itself cold, the sulphur has risen 
in the iron and the charge begins to stick and hang 
und slipping starts. 

The effect of hearth temperature as influencing 
silica in slags and sulphur in irons is shown by Iig- 
ure two. With foundry irons the hearth temperature 
is high, at least if low sulphur tron is being made. 
This drives the silicon into the iron and the slag shows 
the lack of it by its dry grainy appearance. As the 
temperature is lowered more silica goes into the slag 
and the slag becomes a heavy blue stony type. With 
still further drop of hearth temperature the silica in 
the slag is seen by the glass edges and finally the 
temperature has become low enough to form the 
cream white vitreous lime silicate. With still further 
lowering of hearth temperature the slag becomes cold 
and shows the manganese brown color. Finally, 
when the hearth becomes extremely cold it turns to 
the last cold black glassy type. 
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In regard to the sulphur in the iron we first note 
how sulphur for the silicon is in the iron and there- 
fore the lime present forms a high hme silicate and 
takes care of sulphur. As the temperature 1s lowered 
the silica begins to increase in the slag. This requires 
lime and forms a lower silicate which melts at a lower 
temperature and is more fusible. But the silica has 
taken the lime from the sulphur as seen by the rise 
of 13 points. 

Still further drop of temperature sends more sil- 
icon to the slag less SiO. 1s reduced which increases 
the silica and this in turn takes more lime from the 
sulphur with the result of a further rise of sulphur in 
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the iron. he series of Figure 2 shows the rise of 


sulphur in the iron from .020 to .085 due to a lower- 
ing of the hearth temperature with the result that the 
lime was taken by the silica formed and the sulphur 
left free to enter the iron. 

The above series automatically would actually in- 
crease the slag volume. Hearth temperature is a direct 
factor in controlling slag volume and the actual quan- 
tity of slag produced will be partly controlled by the 
hearth temperature. The actual freeing of the sulphur 
with the decrease of hearth temperature may be noted 
by the change of fog from the cinder when running. 
On very hot foundry irons this smoke is a heavy white 
rolling smoke which may be breathed in without any 
harm. As the sulphur is freed by the increase of silica 
in the slag the smoke turns to a thin blue and is chok- 
ing and suffocating to breathe. It also burns and 
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makes the eyes smart severely and if long exposed to it 
they will become red and bloodshot. 

No matter how the mix of the burden js figured 
the hearth temperature controls the final product of 
iron and slag. Often a rise of sulphur is caused on a 
bold bottom by too much lime rather than not enough. 
still more lime is ‘put on to take care of the sulphur 
with the result that the furnace goes off and gives 
considerable trouble. Such conditions affect the silica 
in the following manner: The low temperature of 
hearth sends the silica tu the slag. ‘his leaves the 
sulphur free to go into the iron. An addition of lime 
further to the burden lowers the hearth temperature 
still more when it comes down because it takes heat 
to melt hme. The still lower temperature takes more 
silica to the slag with the result of still further rise 
of sulphur in the iron. The conditions of a cold bot- 
tom and too much lime are directly represented by the 
continued drop of silicon in the iron with a corre- 
sponding rise of sulphur. 

The following actual case tlustrates the above dis- 
cussion: 
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Therefore to overcome this condition the very first 
thing to do is to take off considerable lime. This 
gives the silica a chance to go into the iron and this 
is accompanied by a rise of hearth temperature. Re- 
moval of lime and heat to the bottom at once will rem- 
edy the above conditions, 

An extreme rise of sulphur and drop of silicon in 
the iron is often caused by the opposite reason a short- 
age of lime and a very large excess of silica in the slag. 
This is brought out by the following iron and cinder 
analysis: 
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The effect of cold air on silica in slags is also in- 
teresting. At times cold air is run into a furnace all 
day with the result that at night the furnace gets be- 
yond control and continues to go cold. It 1s evident 
the cause of the trouble has been that the heat was 
not started up soon enough. It takes time to slow 
a furnace down and also time to start it back, there- 
fore this should be allowed for in rapidly heating 
or cooling the hearth. The following analysis shows 
the effect of not starting the heat up soon enough after 
running cold air into the furnace all day: 
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Continued use of cold air, therefore, has the effect 
of sending the silicon to the slag and raising the sul- 
phur in the iron. This again illustrates the fact that 
slag volume is a function of the hearth temperature. 


The striking features of controlling the silica in 
the slag is now evident, raising or lowering the silica 
in the slag is accomplished by the regulation of the 
hearth temperature. 


Early Iron Maker. 


One of the fascinating stories of American bus- 
ness, 18 the spectacular development of steel. But 
very little attention is given to the little grey pigs of 
iron that are the foundation for the vast industry. In 
its Mlarch issue “The Nation’s Business,” tells the 
Iliad of pig iron in a story about Samuel Croxton, of 
Cleveland. 

Mr. Croxton has been making pig iron for fifty- 
one years. 

Hle is still making it. Besides playing a_ heroic 
part in the development of the industry, he was as- 
sociated with some of the colossal figures who saw 
the greater future in our immense ore stores. 

Mr. Croxton is more than a “typical iron-maker’”— 
he is, perhaps, in age and achievements the pig iron- 
maker of the United States. Plenty of men made pig 
iron before he did, but all of them are dead. Carnegie 
and Phipps were manufacturers of steel. Frick, after 
leaving his grandfather’s store and distillery, went 
into coke. Schwab was three years old when Croxton. 
back from the Civil War, began as a shipping clerk 
at the Ohio blast furnace of Daniel P. Rhodes, who. 
only the vear before had become Mark Hanna’s father- 
in-law. 

It was Rhodes who persuaded Mark Hanna to 
quit refining oil and engage in some enterprise that 
wouldn't catch fire and burn down in thirty minutes. 
If Hlanna had stuck to petroleum he might have be- 
come as rich as John D. Rockefeller. 

When the Civil War came along and began kiting 
prices of iron, Rhodes had a hankering to own a fur- 
nace, Mr. Croxton says: 

“So he and his partners bought the Dover furnace 
early in 1865 for $40,000. They had also purchased 
600 acres of ore, limestone and coking coal lands for 
$20,000. 

“Their investment, accordingly, was $60,000. Thev 
organized a company, turning over to it the furnace 
and lands, along with some cash, and other ore and 
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coal land for which they received $500,000 in stock. 
Rhodes and his partners expected to pay 6 per cent 
dividends regularly and make the stock worth its face 
value in the near future. 
“There may have been previous examples of what 
was afterward known as high finance, or the capital- 
ization of prospective earning capacity, freely guessed 
at, but none has ever come to my notice. 
“The industry,” continued Mr. Croxton, 


“has been - 
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periodically profitable for sixty years. Boom times in 
pig iron began in 1855, 1864, 1872, 1881, 1892 and 1899. 
Between those dates, however, owners of furnaces 
had some terribly bitter experiences. From 1907 to 
1915, and including both years, the pig-iron business 
could not have been worse. It was halted by the 
panis that occurred in the former year and did not 
recover its step until the breaking out of the war in 
Europe.” 


Ketractory Linings and Materials No. I 


In Which the Author Will Take Up, Seriatim, the Refractories 
Used in Steel Plants, Showing the Methods for Obtaining Best 
Results at Each Point Where Used. 


By J. W. HAULMAN. 


Lining of Iron Ladles. 

The writer has been connected with a steel plant 
for many years and has given the refractory linings 
and materials in such work special study. ‘These ap- 
plications and materials are among one of the most 
essential parts of the operation of a plant and mean 
a great deal to successful operation and constitute 
a large percentage of the operating costs connected 
with the handling and working of direct blast furnace 
iron. These researches have covered the lining of iron 
and steel ladles, iron cupolas, calcining kilns, convert- 
ers, open hearth furnaces, etc. A lining which will 
not resist the ferrostatic pressure and the reactions 
that take place in any vessel containing molten metal 
will not only cause a loss in the lining, but a loss in 
product and require labor to remove the scrap pro- 
duced, and all loss of metal in handling, which must 
be converted over again, consequently must with- 
stand a loss the second time to a more or less extent. 

Before going into the applications of linings it will 
be well to consider the chemistry and qualities of the 
materials used in linings, the main ones being clay 
brick used in resisting the temperatures and abrasive 
action of slags, etc. 

~The brick used in the lining of iron ladles, which 
should be of a good quality of fire brick, can be well 
protected if a proper lining is put over them, and thus 
prolong the life or the brick lining for a long period 
of time. 

The first part of refractory work in a steel depart- 
ment begins with the lining of ladles used in trans- 
porting the molten metal from the blast furnaces to 
a metal mixer and from there to the Bessemer convert- 
ers or to open hearth furnaces. This lining is about 
the least affected of any, owing to thé fact that the 
metal is colder now than after it has undergone a 
transformation, and there are no reactions taking 
place in this ladle. 

A practical lining for such ladles that has given 
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excellent results is a single fire brick lining against 
the iron work or “shell” of the ladle, and on top of 
this flat course of brick is rammed a mud cake lining 
which can be easily and cheaply prepared. The 
formula for a mud cake lining calls for six parts of 
crushed fire clay brick bats, two parts of a clay that 
may be found in almost any locality, and ten shovels 
of a silica stone, ground together in a mixing pan, 
with enough water added to make it plastic. In the 
selection of a clay care must be taken to get one as 
low in fluxing impurities as possible. The kind that 
should be used for this purpose is a tough plastic 
clay, usually found in low lands and swamps. It 
should analyze as follows: SiO,, 54.00 per cent; Al,O,, 
30.00 to 32.00 per cent; combined water (H,O), 10.00 
to 12.00 per cent, with a small percentage of Fe2O,, 
which should not exceed 3.00 to 4.00 per cent. The 
clay must contain elements of a high melting point, 
as the temperature of blast furnace iron running into 
the ladle is about 2,860 deg. F., and the lining of such 
a ladle must consequently be of a higher melting 
point, therefore, it 1s essential to have as high a per- 
centage of Al,O, in the lining as possible, as this has 
a melting point of 3,670 deg. F. After preparing this 
mixture in a grinding pan it is thrown on a board and 
rammed into a solid mass and then cut into cakes of 
convenient size to handle, and then placed in the ladle 
next to the brick work and rammed down to a smooth, 
solid surface and very thoroughly dried before being 
put into service. 

Such a lining will last in an iron ladle about 48 
hours’ constant use, or until it is so badly skulled that 
it is unfit for use, after which the ladle is cooled and 
the “skull” is easily removed by cutting around the 
edges and when the ladle is turned upside down it 
will drop out, taking the inexpensive mud cake lining 
with it, without any injury to the brick work under- 
neath, which serves its insulating purposes without 
loss. 


Discussing Patents, Copyrights, et cetera 


To the Editor, The Blast Furnace and Steel Plant: 


Some time ago a reader of your magazine wrote 
ine, asking me to secure a copyright on his trade- 
mark. I have had the same inquiry any number of 
times. In view of the error, which 1s an excusable 
one, I wish to broadly point out the differences be- 
tween trade-marks, copyrights, design patents and 
mechanical patents. 

A trade-mark may be registered by filing an ap- 
plication in the United States patent office. A trade- 
mark is a peculiar distinguishing mark or device af- 
fixed by a manufacturer or merchant to his goods. it 
is a commercial signature and the purpose of the 
trade-mark is to guarantee the genuineness of the pro- 
duct. The term of the registration of the trade-mark 
is twenty years, the government fee $10, and the mark 
may be renewed. If anticipated, registration 1s, of 
course, refused. 

A copyright is recorded without a search in the 
copyright division of the Library of Congress. The 
fee is nominal, or $1, and the term is twenty-eight 
years. | 

‘A design patent is secured by filing an application 
in the patent office for a new and ornamental design. 
‘To secure a design patent, invention must be involved, 
while this is not essential to the validity of a copy- 
right or trade-mark. If not anticipated, the inventor 
secures a design patent for a period of three and one- 
half years, seven or fifteen years upon the payment 
of 2 government fee of $10, $15 or $30, respectively. 
A “mechanical” patent may be procured by filing an 
application in the patent office for any new and use- 
ful art, machine, manufacture or composition of mat- 
ter, or improvement thereof. Invention must be in- 
volved. Patent is issued for a term of 17 years and 
the government fees are $35. 

A print is a device used for advertising purposes 
and is not attached to the goods, while a label is a 
device to designate the contents of a product to which 
itis attached. Both are recorded without search in the 
patent office upon a government fee of $6. 

It is highly advisable that the services of a skilled 
patent attorney should be retained to secure protec- 
tion of these very valuable pieces of personal prop- 
erty. For instance, vast property rights are based on 
trade-marks. It is said that each letter in the word 
“Uneeda” is worth a million dollars and the value of 
such trade-marks as “coca-cola,” “Royal” baking pow- 
der, “Sapolio,” “Bon Ami,” “Kodak,” “His Master’s 
Voice,” with the symbol of a dog, and many others, 
are well known. The rivalry of competing manufact- 
urers 1s so keen, the value of a trade-mark is so great 
and because the practice of registering a trade-mark 
in the patent office is so technical, it is always ad- 
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visable to secure the services of a competent attorney. 
The writer, before entering the practice of patent 
and trade-mark laws, was an assistant examiner of 
patents and an assistant examiner of trade-marks in 
the United States patent office. There, many hundreds 
of applications, both trade-mark and patent, were ex- 
amined by me and I can say that in a great majority 
of cases, the applicants were represented by attorneys. 
Those cases wherein the applicant prosecuted his own 
case often became hopelessly confused and his entire 
rights were jeopardized. The old adage that “He who 
is his own attorney has a fool for a client,” was never 
more applicable than in trade-mark and patent cases. 
I trust that this discussion will be helpful. 
Norman T. Whitaker. 


Personal Mention. 

Hf. Hf]. Roberts has been made chief engineer for 
the LaBelle Iron Works, Steubenville, vice William 
lorsstrom, resigned. 

Viv 

V. J. Passetti has become night open hearth super- 
intendent for the Bethlehem Steel Company, South 
Bethlehem, Pa. 

Ye, OM 

Idward N. Rich is now president of the Alabama 
Company, Birmingham, Ala., effective April 1, suc- 
ceeding J. W. Muiddendorf, formerly at the head of 
the company while it was known as the Alabama Coal 
& Tron Company. 

Voev 

C. C. Rice is now superintendent of the Deforest 
Sheet & Tin Plate Company, Niles, Ohio. He has 
been with the American Steel & Tin Plate Company, 
at Dover, Ohio, for the past twenty years, resigning 
his position there to take up his new work. 

vv 

Carl W. Pierce, superintendent of open hearths 
for the Central Steel Company, Massillon, Ohio, has 
resigned to accept the position of open hearth super- 
intendent for the Cromwell Steel Company, Lorain, 
Ohio. 

Yoev 

Hloward Wood, Jr., assistant secretary of the J. 
Wood & Brothers Company, Conshohocken, Pa., has 
been made manager of that plant, now that it 1s a part 
of the Alan Wood Iron & Steel Company, also of 
Conshohocken. 


A Correcticn. | 
In the article “Mill Design for Rolling Flat-flanged 


Beams,” on pages 101 and 102, figure numbers should 
be, for page 101, Figures 18, 19 and 21, and on page 
102 Figure 20 should be under the cut shown as 
Figure 18. ) 


Koll Scale as a Factor in Bessemerizing 


Use of Otherwise Waste Product in Facilitating Control of Pig 
Iron Refinement in the Converter—Mill Records to Show Effect 
of Varying Additions to Blow—Effect of Moist Scale. 


By A. PATTON and F. N. SPELLER. 


The use of roll scale in the Bessemer process dates 
back, to the best of our knowledge, at least 20 years. 
It was first used by the Ohio Steel Company, 
Youngstown, Ohio (now the Ohio Works of the Car- 
negie Steel Company) under direction of Sam Mac- 
Donald, Superintendent of the Bessemer Department 
at these works. Two 10-ton vessels and one blowing 
engine capable of blowing one’ heat at a time were 
employed. The object of using the scale was to 
shorten the length of the blow, or in other words, to in- 
crease the production with the same equipment. Vari- 
ous means were tried out for introducing the roll scale 
into the bath of molten iron: It was shoveled into the 
vessel before the heat was charged, so that the metai 
would flow over the scale; it was shoveled into the 
bath after the vessel was turned up; it was dumped 
into the empty iron ladle by the wheelbarrow-load, 
and at times was dumped on top of the molten metal 
in the iron ladle. But the practice of introducing the 
scale into the iron ladle had to be abandoned on ac- 
count of danger from explosions and of skulling the 
ladles. It was soon learned that the proper place to 
charge the scale was in the empty vessel, so that when 
the molten iron was poured into the vessel it flowed 
over the scale, causing a considerable reaction to take 
place before the heat was turned up. Eventually, 
cvlindrical chutés similar to those now in use were in- 
stalled. Into these chutes the scale is dumped and 
carried into the empty vessel. Before this convenient 
means of introducing the scale was adopted, the Ohio 
Works had satisfactorily demonstrated that roll scale 
would increase production, by blowing 107 heats in 
one 12-hr. turn (1,087 tons) with one blowing engine, 
blowing one heat at a time; whereas, prior to the 
use of scale, the best practice at these works was about 
80 heats under the same conditions. 


In using roll scale and other oxides of iron to facili- 
tate and control the refining of pig iron in the con- 
verter, the Bessemer plant has borrowed one of the 
most active agencies used in the open-hearth process 
with, as would be expected, much the same results. 
The effect of such additions to the Bessemer charge 
may be discussed as to the influence of this practice on 
quality, production and cost. | 

Experience has shown that the judicious use of 
scale in the Bessemer operation will not only increase 
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production and reduce cost, but that at the same time 
it will improve the general quality of the steel. Most 
of the data on which these conclusions are based were 
obtained at the Bessemer plant of the National 
Works, National Tube Company, McKeesport, Pa., 
with the assistance of George Hitchins, superintendent 
of steel works, and others of this company who also 
took an active part. 

Taking up these phases of the subject in order of 
importance and with special reference to the manufac- 
ture of soft, weldable steel for Pipe, it can be assumed 
to start with that the most important element in this 
problem is uniformity of operation. A higher stand- 
ard of uniformity, especially in those points which 
affect the welding quality of the steel, is demanded in 
the manufacture of steel skelp than for other products, 
and it is probably true that this is generally obtained 
under modern conditions. Prominent among the 
factors contributing to this success is the use of roll 
scale in the converter. ) 


The influence of this practice on quality is primarily 
due to the wider latitude in silicon which js thereby 


given to the blast-furnace operations, resulting in 
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higher average silicon and lower sulphur. To obtain 
uniformly low-sulphur metal from the blast furnace, 
the Bessemer department must be designed and oper- 
ated so as to be able to use without complaint iron that 
will run from 1 to 3 per cent in silicon. This gives 
the blast-furnace management a larger margin of safe- 
ty, thus making unnecessary sudden changes to pre- 
vent making iron too hot or too cold for the Bessemer 
plant. At the steel plant of the National Works, the 
average sulphur in the steel for 1915 was 0.038 per 
cent with 95 per cent under 0.050 per cent, the blast- 
furnace iron averaged for that year 1.77 per cent 
silicon. 

The proper use of roll scale, pig and steel scrap en- 
ables the blower to turn down his heats nearer to the 
same point in carbon by giving a sharper contrast on 
the final changes in the flame. It also enables all heats 
to be blown more nearly in the same time and to the 
same temperature, which, of course, is favorable to 
uniformity in heating and rolling and makes all de- 
pendent operations more systematic. 

The introduction of roll scale provides oxide 
of iron which would otherwise have to be formed by 
burning about 114 per cent of the metallic charge. 
Somewhat higher silicon must therefore be present 
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when roll scale is used to make up the thermal de- 
ficiency. 

In the design of a Bessemer plant, about all the en- 
gineer can do with regard to production is to make 
the vessels sufficiently large to blow the size of heat 
desired, with a bottom having sufficient blast area to 
blow the heat in a given time. He would probably 
use in his calculations a pig iron with 1.00 to 1.25 per 
cent silicon. Ifthe blast area was figured sufficiently 
large to blow iron containing 2.00 to 2.50 per cent 
silicon in the same length of time, the operator would 
be in trouble when required to blow iron carrying in 
the neighborhood of 1 per cent silicon. The vessels 
would slop badly, increasing the loss, and the quality 
of the steel would deteriorate. A vessel properly de- 
signed, with a bottom having sufficient blast area, 
using 20 to 25 lb. per square inch (1.4 to 1.7 atmos- 
pheres) blast pressure and designed to blow a heat 
of 1 per cent silicon iron with pig scrap in 10 min., 
will blow a heat of 1.25 per cent silicon iron in the 
same time if steel scrap is used. When the silicon 
rises above 1.25 per cent, roll scale and pig scrap can 
be used, increasing the scale as the silicon rises and so 
continuing to blow heats in approximately 10 min. 
When the iron runs above 2.00 per cent silicon, it may 
be advisable to use steel scrap and roll scale, although 
the proportions required cannot be laid down accord- 
ing to rule, but must be varied by the operator, depend- 
ing on mill conditions. 


By this procedure, heats can be blown in 10 min. 
which would otherwise require 18 min.; thus the full 
capacity of the plant can be maintained regardless of 
variations in the pig iron. 

The Bessemer department of the National Works 
has three vessels 8 ft. (2.4 m.) in diameter of 9 tons 
capacity; the bottoms have 18 tuyeres, each having 
seven holes 1% in. (1.3 cm.) in diameter giving a blast 
area of 24.7 sq. in. (159 sq. cm.). Using 20 to 25 Ib. 
(1.4 to 1.7 atmospheres) blast pressure, heats of metal 
with silicon in the charge ranging from 1.00 to 2.50 
per cent can be blown in 10 to 12 min. As most of 
these heats carry over 1.40 per cent silicon, roll scale 
and pig metal are nearly always used for “scrapping,” 
the roll scale occasionally running as high as 6 per 
cent. 

Steel scrap is not used with roll scale as a rule un- 
less it is desirable to blow the heats more quickly, and 
this usually becomes necessary only when the silicon 
in iron rises above 2.50 per cent. 

The production of this plant has been increased at 
least 20 per cent by the use of roll scale in this way. 
l‘or example, the mill records for the month of March, 
1916, show in the table in the next column. 

The sulphur in the steel for the above month aver- 


aged 0.039 per cent with 94 per cent under 0.05 per. 


cent. The time required to charge the heat, pour into 
ladle, dump slag, fix stopper, etc., is at least 4 min., 


Google 


which would make an average blowing time of less 
than 11 min. per heat. This month is fairly repre- 
sentative of current practice at this plant, as the aver- 
age silicon in metal from the blast furnaces for 1915 
and for the first 9 months of 1916 was 1.77 per cent for 
each period. It is doubtful if this plant could make 80 


Ingots produced, 64,055 tons = 7,132 heats 
Charge: 
78.4 per cent direct metal averaging 1.72 per cent silicon 
(only one cast was below 1.00 per cent Si this month, the 
balance between 1.10 and 2.54 per cent). 
10.0 per cent cupola metal 1.22 per cent silicon. 
Steel 2 per cent 
11.0 per cent scrap consisting of { Pig iron 5% per cent 
{Pie scale 34% per cent 


50 26 waiting for iron. 

6 24 mechanical repairs. 

0 8 electrical repairs. 

7 60 converting mill delays. 


Total 64 48 
Actual operating time = 583 hr. 12 min., or 14% min. per heat per 
vessel is the average time required to charge, blow and pour 
out each heat. 
per cent of this amount of steel without the use of 
roll scale. The practice of using roll scale was started 
at this plant in December, 1906, prior to which the 
silicon in blast-furnace metal averaged 1.36 per cent for 
1905 and 1.37 per cent for 1906. The period 
from June 15 to July 15, 1916, shows an average 
of 1.90 per cent silicon in blast-furnace metal, 
the lowest cast being 1.03 per cent and the high- 
est, 2.98 per cent. In Table 3 under column heading 
“Time of blow” will be found some data obtained on 
heats blown at the same time and under the same 
conditions that illustrate the influence of roll scale on 
time of blow. 

To analyze the comparative cost of the practice we 
have been discussing is naturally a very complicated 
matter. Some Bessemer superintendents claim that 
it takes 2 tons of roll scale to make a ton of steel 
This estimate seems to us excessively high, but even 
if such were the case we have in this practice a direct 
method of producing steel far below the cost of any 
known process. 

In order to determine the influence of roll scale by 
itself, we made several experiments in November, 
1916, by running five heats with and without scale at 
the same time in this plant, all other conditions being 
maintained constant as nearly as possible. The re- 
sults of these tests are given in Table 3. The differ- 
ence in time of blow is the most striking feature. This 
is entirely accounted for in the shortening of the silicon 
blow. For example, we give the following records 
from heats which were carefully watched in this re- 
spect, from the last series in Table 3. 


Without Roll Scale With Roll Scale 
Heat To first carbon Finish of Heat To first carbon Finish of 
No. flame, min. Blow, min. No. flame, min. Blow, min. 
3 q 14% 3 21% 10 
4 T% 15 4 3% 411 
9 7% 15 3 3 10%, 


The quicker removal of silicon 1s apparently due to 
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the large excess of oxygen supplied by the roll scale, 
and to the oxide of iron which remains in the bath 
available for combination with the silica. Silica 1s 
thus removed from the bath as fast as it forms and we 
have a good slag from the time the vessel is turned 
up. The rapid reduction of the magnetic oxide is 
clearly indicated by the chilling effect on the heat, 
which is equal to about one and one-half times that 
produced by the same weight of pig iron. 


To determine whether a larger percentage of iron 
was carried away in the slags under certain conditions, 
samples of mixer metal and slag were taken for 
analysis throughout the month of November, 1916, 
with results shown in Table 4. This indicates that 
these slags are fairly uniform. At least, the combined 
iron in the slags does not vary with the silicon in the 
charge, as would be expected if the variable amount 
of roll scale added had any material influence on the 
slag. As the converter slags were as a rule observed 
to have the same physical consistency as well as 
practically the same analyses under this practice, it 
may be assumed that the free iron or shot carried away 
in the converter slag is also proportional to the weight 
of slag produced, which varies with the silicon in the 
charge. | | 

During the month of November, 1916, when the 
experiments referred to in Table 3 were made, we 
weighed all the converter slag that was shipped from 
the mill, and weighed or estimated the loss in the 
lining and bottoms of the converters. Wuth these data 
and the analyses of the slags and the charge through- 
out the month, we have computed the loss in metal in 
the slag as follows: 


Converter Slags 
Weight of slag calculated from silien contents per charge of 22,400 Ib.: 


100 lb. from bottom xX 80 per cent = 80.0 
) Ib. from sides* xX 97 per cent = 485 
128.5 

1.74 per cent SI in charge = 0.0174 X 22.400 K 0/28 = 835.2 
Total SiO, in charge = 963.7 


* Estimated by measuring vessel before and after 500 heats. 
Slags carry 60 per cent SiO, (:veraged from analyses of samples 
after removing shot). 
; 963.7 


Silicates In slag — = 1,606 Ib. 


Slag per heat, as weighed for month = 2,016 lb. (= 9 per cent of charge) 
Theoretical welght of slag from 


Sio, in silicates = 1,606 Ib. 
Shot and scrap = 4101]b. or 20.3 per cent of slag 
Combined iron in silicates = 16 per cent X 1,606 = 

256 Ib. = 12.7 per cent of slag 


Total iron in slag = 33.0 per cent 


The silicon in the charge for the group of heats 
included in the test heats referred to in Table 3 was 
practically the same as the average for the entire 
month. The actual converter and cupola loss for this 
month amounts to 9.05 per cent, which is somewhat 
above the average, due to an unusually high percentage 
of shot in the slag and to the fact that the average 
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silicon for this month was comparatively high. The 
converter and cupola losses for this month have been 


analyzed as shown in Table 1. 
we ? 
TABLE 1.—Converter and Cupola Losses—National Works, Month 
of November, 1916. 
Loss in Direct Iron. Loss in Cupola Iron. 


Per Cent Per Cent 
CAPDON.” waswce steeds tease wae 4.11 CUPDOIL. sieves ee eaiut ceive 3.90 
SIMCOM, niet rebas Sarees -» 1.89 SUNCOM: wage tieteovestsaamsaad 1.66 
Manganese ....... cee cece 0.70 Mangunese ........... soit 0.60 
—_—_ Cupola loss .............. 1.24 
6.70 foo 
7.40 
Known Logses of Other Materials 

BLOC] TSCEAD: 2% sot dha oe etone ero eed 0.35 

Ferromanganese ....... 0... cece cece ccc cccccece 30.00 

Holl (8CAle: 44:25. fede Siu fehl ore e tee end eau (?) 

Per cent, vessel and ladle slag ............... 9.00 

Total fron in slag wo... cece ccc cc cece eee ece 33.00* 


* This is about 10 per cent higher than the yearly averase for 


1915 due to stiffer vessel slag and Breater amount of shot included. 
Per Cent 
Per Cent Per Cent of Total 
Materlal Charged of Charge Loss Chge Loss 
Direct metal sidescek.eineesciveideceedws 76.58 0.70 §.13 
Cupola metal oo... cc cece ccc cece eee 10.76 7.40 0.80 
Steel scrap in vessels ................0. 4.27 0.35 0.01 
Ferromanganese and ferrosilicon ...... 0.57 30.00 0.17 
BCOUL SONG 30 4 ark nee e B86 aso ede ee cca 3.93 Teena? (7?) 
Pig iron (for scrapping in vessel)...... 3.89 6.70 0.26 
Iron in slag (9.0 per cent X 33.00) .... 0 ..... Sia 2.9% 
9.34 

Less credit received for fron in slag returned to blast furnaces 
TOP INOREN. sede. Ma Mees wocetletouw ds oecuk lad nddeeesed ta 0.15 
Theoretical Oss: so dea akin tay Ga dete hae delete ees Dow 9.19 
CUUGL, DOSS.” 360 Ge Rae Meer ure fh aid ae Cat ca weed eae ae 9.05 


lor comparison we give, in Table 2, the converter 
and cupola losses at this plant for 1915, which are 
more representative of the average practice. 


TABLE 2.—Theoretical and Actual Losses for 1915—National Works 
Loss in Direct Iron Loss in Cupola Metal 


Per Cent Per Cent 
CAPDON: + «428 6:0a0 0 ak oaks Peta 4.25 Cuirboh:- 43.cscacreek codices 4,00 
BLINCODN ss neads wires aioe ewes 1.76 = Silleon .............. hcaraae x 1.56 
Manganese ..........e000.. 0.70 Manganese ........... 20000: 0.60 
—— Cupola loss ............... 1.2 
TPOCM. uc es:0s-0 eared eee CRAs e eae 6.71 a 
7.42 
Loss of Other Materials Added 

Per Cent Per Cent 

Loss In steel scrap (Mn)... 0.35 Per cent vessel and ladle 
Loss in ferromanganese .. 30.00 BING sp dutswehe oehou sees *8.20 
oss in roll scale ........ ? Iron in slag .............. 23.40 

* Estimated. 

Pr Ct of 
Per Cent PerCent Total 
Material charged. of Charge Loss Loss 
Direct metal ....... i ashe nine (AG Sevaie frahereventae » F715 6.71 §.17 
Cupola metal ...............0.0. PG ek ene 11.49 7.42 0.85 
Steel scrap used in vessels ............... 3.50 0.35 0.01 
Ferromanganese and ferrosilicon .......... 0.59 30.00 0.18 
Roll scale (metallic) ..¢............. eee 2.80 Apidae (?) 
Pig iron used for scrapping vessel ....... 4.40 6.71 0.30 
Plus iron in slag (8.2 per cent xX 23.40%).. 1.92 
8.43 
Less credit recelved for fron in slag ... 0.09 
Theoretical lo8S) ........ ccc ec cece ee eees 8.34 
Actual: TOSR: -ag-4 ssid eS eee See eed 8.45 


The use of roll scale was started at the National 
Works in December, 1906. For that year the silicon 
in the charge averaged 1.29 per cent. Assuming all 
other conditions to be unchanged, the increase in con- 
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TABLE 3. 
oh Blast 
Analysis of Mixer Pres. Time 
, ; [rou Weight of Charge in Pounds Pr Ct Lbs. of Aniulyses of Slags 
Exper. Total ; Mixer Lig Roll Total Siin per Blow Converter Slag Ladle Slag 

Run No. C Si Mn Iron Iron Steel Scale Weht Charge Sq.In. Min. SiO, Iron Mn SiO, Iron Mu 
No. 1, 

Without senle. 4.94 1.96 0.84 18,640 3 ..... 3.100 ate ts 21,800 1.80 23 19.0 65.27 15.30 8.11 os.12 15.70 14.00 

With senle.... 4.21 2.24) 1.8] WSO Lo... 2.130 1,210 22 520 1.40 eb 12.5 61.80 17.0 T.S4 50.10 16.20 13.44 
No, 2, 

Without seale., 3.98 1,t4) 0.76 19,000 3,000 aera 22,000 1.63 20 18.6 63.60 16,20 8.11 48.06 15.60 12.54 

With senate... 4.00 1.63 0.77 19 000 2,000 1,000 22 000 1.56 20 10.0 62.26 17.70 S.0-4 48.04 16.50 As 
No. 3. 

Without senle. 3.42 1.62 0.70 19,100 3,000 ee 22,000 1.62 20 18.9 65.54 16.50 8.24 00.48 13.00 11.5% 

With seale.... 4.00 1.96 0.75 19,200 2 1,440) 235,100 1.87 20 11.5 i3.40 16.50 8.15 52.04 15.90 12H 
No. 4. 

Without seale. 4.24 1.79 O04 19,020 aes on) ute see 5 eins 21,500) 1.80 2 15.0 O30 14.50 6.82 47.40 18.20 18.21 

With seale.... 4.00 1.77 0.68 10.080 1) bed 1,000 21.69 1.69 ay) 10.2 60.90 18.70 8.01 47.00 16.10 16.05 

Averages .. 4.08 1.82 0.74 1 


NOTE.--The average welght of all converter slags produced for this month was 2,010 1b. per heat. 


heat and was quite constant, 


verter loss due to raising the silicon in the charge to 
1.61 per. cent, as was the case in 1915, would be 
about 0.3 per cent, based on the slag carrying 24 per 
cent iron in each case. 


There is probably a little more loss due to the 
greater activity of the reactions in the converter when 
using dirty or moist roll scale, but this is recovered for 
the most part and is credited to the steel works. The 
TABLE 4.—Analysis of Converter Slag and Mixer Metal for Same 


Heat or Group of Heats—National Works, November, 1916. 
Analyses of Mixer Tron Analysis of Vessel Slag* 


Date Si C (Total) Mn SiO, Fe (Combined) Mu 
Nov, 1-2-3..... 17.00 se O75 60.70 16.40 8.21 
Nov. 4 6-7..... 2.00 a 0.76 61.50 18.10 8.40 
Nov. S-)....... 1.54) hak O77 62.70 16.40 7.09 
Noy, 10.,.....-- 1.00 30S 0.76 63.60 16.20 8.11 
NOV? OT nokeas 1.74 4.02 0.86 16.70 
NWOVe. As; sediawss 1.78 4.12 O.S3 16.70 
Nov. 14......... 1.80 4.58 O.T4 20.20 
WO sce ctaies 1s 30) 0.72 16.50 
Nov. 16......... 1.08 4.16 0.82 17.10 
Not. Piss eax 2.40 4.28 O85 14.80 
Nov, T8......... 2.00 4.04 0.74 nhs 17.30 Shave 
NOV. | Qe te 1.06 4.00 0.75 ths.40 16.50 8.15 
hs ee | Ce 1.62 ae ed 0.70 65.34 18.50 8.24 
NOV. 2 bseseeeee: 1.46 16.70 
NOMS (oiaeceass BY, 15.40 
WOVE: ial secs 1M 16.30 
NON: (245 Six one 1.42 18.00 
Average ..... 1.82 4.10 0.77 62,78 18.85 8.21 


* After removing metallic shot. The eombined fron in average 
monthly samples of Bessemer slags for 1916 varies from 13.69 to 
17.52 per cent, with an average of 15.92 per cent for the year, 


free iron now lost in the converter slag might also be 
recovered to advantage so that the necessary excess 
loss by this practice would consist of only a little 
more than the combined iron in the larger volume of 
slag due toa higher content of silicon. As the per cent 
of combined iron in the slag has been found to be prac- 
tically constant, this would be lost in any case in pro- 
portion as the silicon in the charge is raised, which we 
maintain is warranted to a certain extent on the basis 
of better quality alone. 

Against this loss, most of which is in consequence 
of the larger volume of slag produced, we must credit 
a 29 per cent reduction on steam cost and a similar re- 
duction in most of the other items of cost, together. 
with a 10 per cent increase in scrap-melting capacity 
‘due to the use of higher-silicon iron. It is hardly 
necessary to produce further figures, even if we had 
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The ladle slug averaged 4.17 lb. per 


them, to indicate that there is a substantial saving in 
cost of production by this practice. It may be said 
that it costs a little more to make the higher-silicon 
iron, but this is obviously more than offset by the ad- 
vantages obtained; some of which, such as increased 
yield of finished product, are difficult to compute. 


\We have attempted to give briefly the results of 
10 years’ experience in the use of roll scale under the 
conditions that prevail at this particular plant. How- 
ever, In summing up the benefits derived, as “better 
steel,” “increased production” and “lower cost,” we 
would not have the reader conclude that this is a 
“cure-all,” as the practical Bessemer operator will 
readily appreciate that there are many other details 
such as temperature, ladle reactions, etc., which will 
require just as much. attention as ever. Aside from 
all other factors, however, the judicious use of roll 
scale is a study within itself. 


Manganese in 1916. 


Preliminary estimates by D. F. Hewett, of the 
United States Geological Survey, Department of the 
Interior, show that the production of manganese ore 
in 1916 was about 27,000 tons, the greatest since 1885 
and nearly three times that in 1915, which was 9,704 
tons. The estimate does not include manganiferous 
iron ores not include manganiferous iron ores that 
contain less than 40 per cent of manganese but it is 
very probable that the production of ores of this class 
also was much greater than in 1915. This output ha: 
come largely from seven states, and the order in pro. 
duction will probably prove to be as follows: Cah 
fornia, Arkansas, Arizona, Georgia, Virginia, Utah 
Colorado. This order is interesting, because this 1 
the first year in which a western state remote fron 
the steel producing centers has contributed the larges 
amount of. manganese ore. ‘The activity amon: 
manganese mines in California is due largely to th 
market for ores provided by the Noble Electric Stec 
company at Heroult. It is not yet possible to stat 
the production of high-grade ores adapted for use 1 
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dry batteries, but reports indicate that it will exceed 
2,500 tons and therefore be five times that in 1915. 
Ores of this class are now produced in Arizona, Cali- 
fornia, Utah, Colorado, and Virginia, but the amount 
produced ts still scarcely one-tenth the normal demand. 

The prices paid for manganese ore adapted to the 
manufacture of ferro-manganese rose from a maximum 
of $22.50 for 50 per cent ore in 1915 to $32.50 in March, 
1916. Except for minor fluctuations, which depended 
on temporary variations in demand, prices were nearly 
constant until the last month of the year, when sales 
at prices as high as $39 for 50 per cent Indian ore 
were reported. There Were rumors that a contract 
for the delivery of 200,000 tons of Brazilian ore during 
1917 was placed at $23 per ton f.o.b. Brazilian port. 
trom which the freight rate to Baltimore is $12 a ton. 
()re adapted to the manufacture of dry batteries (con- 
taining 80 per cent of manganese dioxide and less than 
1 per cent of iron) continues to sell for about $85 
a ton. 

Imports of manganese ore for the first ten months 
of 1916 amounted to 495,299 tons, of which 401,177 
tons came from Brazil. For the same period of 1915 
Brazil supplied 181,258 tons out of the total of 192,286 
tons. There is a prospect, therefore, that the imports 
for the entire year will prove to have been almost 
double those of 1915—320,778 tons. Considering the 
small part of the demand that was supplied by Brazil 
during the eight years prior to 1914, it is reassuring 
to know that the deposits of that country can be made 
to yield such enormous quantities of ore. Imports 
from India, Cuba, Panama, and Japan were also 
ereater than in 1915. 

Imports of ferromanganese for the first eleven 
months of 1916 were 73,435 tons, which is nearly 50 per 
cent more than for the corresponding period in 1915. 
though bearing a smaller ratio to the domestic pro- 
duction. Prices reached the highest figures ever re- 
corded in the United States in April, 1916, when, it 1s 
reported, $400 a ton was paid for a small lot for im- 
mediate delivery. For the remainder of the year the 
price decline steadily to $160 a ton in October, 
then rose to $175 again in December. The 
price of spiegeleisen carrying 20 per cent of manganese 
ranged from a maximum of $52 in July to $40 in 
December. 

An important consequence of the prevailing high 
prices of manganese alloys is the attempt on the part 
of steel makers to use substitutes. The extent to 
which substitutes for manganese in steel may be used 
has not been determined, but experiments by several 
steel works show that an alloy of iron, carbon, and 
titanium may be satisfactorily used to replace a part 
of the ferromanganese commonly added. 

Although a number of mines in Virginia, Georgia. 
and Arkansas were reopened during 1916, the greatest 
activity is reported among mines in California, Ari- 
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zona, Utah, New Mexico, and other western states. 
This is due in part to the operation of electric reduction 
plants in California and Washington, but more largely 
to the low percentage of iron in some of the western 
ores. Few eastern mines that operate residual de- 
posits can produce at a profit in large quantities ore 
that contains less than 1 per cent of iron, and there- 
fore most of the eastern mines ship their product io 
eastern furnaces to be reduced to ferromanganese. 
The inacessibility of most western deposits makes it 
unprofitable to ship ore to eastern makers of ferro- 
manganese, even at the high prices they are now offer- 
ing for manganese ore. On the other hand, many west- 
ern deposits are known and more have been discovered 
during recent years, which are capable of producing 
manganese ore with less than 1 per cent of iron. At 
prevailing prices for such ores, they may be profitably 
shipped as far east as New York. There is a prospect 
at present that several western mines may be able to 
ship high-grade ores to eastern markets even when 
prices recede to the level of years prior to 1914. 


Experiments on Earth Pressures. 
By P. M. Crosthwaite. 

The writer presented a paper under the above title 
before the British Institution of Civil Engineers re- 
cently, in which he outlined the following points which 
are of interest in connection with the storing of ore. 
coal and other bulk supplies at the blast furnace or 
steel plant, according to London “Téngineering.” 


The paper commences with a short account of 
Rankine’s theory of earth-pressure, and the principles 
and assumption on which it is founded. Descriptions 
of former investigations are given in. some detail, 
namely, those of the late Sir George Darwin, and 
Messrs. Goodrich, Wilson, Bell and Meem. The 
author concludes that of the experiments made by 
these investigators to investigate the lateral pressure 
of earth, those in which model walls were used are of 
greatest value, but points out that if models are of 
any size the experimental difficulties are almost in- 
superable. | 


The author’s experiments, a number of which are 
described and illustrated in the paper, were made by 
loading a plunger with known weights and measuring 
the penetration when the plunger had come to rest 
after the application of each weight. The materials 
were enclosed in an open bucket, and their weight was 


_ determined. 


With those data the value of ®, the angle of internal 
friction, can be obtained from Rankine’s well-known 
formula for the safe depth of foundations— 

P { 1—sin os ; 


d= — 


W L1+ sin ] 


when d denotes the penetration; Po the pressure in 
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pounds per square foot; and W the weight of the 
material in pounds per cubic foot under standard 
density conditions. 


If the formula is true, and the pressures be plotted 
against the penetrations, the resulting curve is a 
straight line, and ® as calculated from the formula 
should equal the angle of repose. 

With sand, garden earth, and cinders and ashes 
the resulting curves are straight lines, but it was 
found that the value of ® varied with the state of aggre- 
gation of the material, i.e., whether it was lightly 
poured into the bucket, shaken in, or well pounded in. 
When the material was deposited in the bucket as 
lightly as possible the angle of internal friction was 
the same as the angle of repose, but with more con- 
solidation the angle was much greater. 


From these materials the author concludes that 
Rankine’s theory holds, provided the proper angle of 
internal friction is used and not the angle of repose. 
If, however, this angle is used it would be necessary to 
introduce a factor of safety into the formula, for a wall 
designed without one would be theoretically just 
strong enough and no more. In Rankine’s formula 
there is no factor of safety, and it 1s concluded that 
Rankine saw this, and used the angle of repose as 
covering the worst conditions that need possibly be 
provided for. The author’s experiments show that, 
for the materials tested, work designed by Rankine’s 
formula, using the angle of repose, would have a factor 
of safety of 21% to 4, and he considers that these are 
not unreasonable figures for such materials. 

The experiments on clay give altogether different 
results, for instead of the penetration varying as the 
load, it varies as the square of the load, and the pene- 
tration curves are parabolas. These results, which 
were altogether unexpected, are completely confirmed 
bv larger experiments carried out by Messrs. Coode, 
Matthews, Fitzmaurice and Wilson, and by Mr. Mc- 
Alpine in New York. 

The author is able to give no physical explanation 
as to why the penetration in clay should vary as the 
square of the load, but leaves it to the physicists. The 
law must be capable of some rational explanation, and, 
if true, it upsets all earth-pressure theories when they 
are applied to clay; for all accepted theories assume 
that the angle of internal friction 1s the same as the 
angle of repose, and that its value is independent of 
the pressure. 

It is suggested that the subject is worthy of further 
investigation, but that such could hardly be made by 
a private individual, for the work is tedious, each ex- 
periment taking 24 to 48 hours. Moreover, if the in- 
vestigation is to be properly carried out, physical 
and chemical analyses of the clays will be required 
that could only be made in a well-equipped physical 
laboratory. 

In conection with the earth slides experienced at 
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the Panama Canal, it has been suggested that in clay 
and shale cuttings there is a critical depth beyond 
which the sides will not stand, and the author’s experi- 
ments on clays clearly show that for these this must 
be the case. Where ® is independent of the pressure 
the depth of the cutting cannot affect the stability of 
the slope, but where the angle decreases with the 
pressure it 1s evident that eventually a depth will be 
reached beyond which its sides will not stand. 


This decrease is clearly shown in one experiment 
on mud, for which the angle for a pressure of 0.25 ton 
per square foot was 17 deg. 15 min., which decreased 
to 2 deg. 10 min. at a pressure of 1.25 ton per square 
foot, when it was little better than a liquid. 


Reagent for Etching Mild Steel. 


The reagent 1s composed of ferric chloride, 30 gram. : 
concentrated hydrochloric acid, 100 c.c.; cupric chlor- 
ide, 1 gram.; stannic chloride, 0.5 gr.; and water, 1 
litre; and it 1s necessary that the surface of the metal 
to which it 1s applied be perfectly clean. The reagent 
deposits a thin film of metallic copper. On hardened 
steels, especially of low and moderate carbon contents, 
the results were similar to those obtained with picric 
acid, etc., but the outlines of the copper films were 
very sharp, especially on martensite; troostite and sor- 
bite were darkened. On practically pure carbon steels 
with the usual pearlite-ferrite structure, the effect 
was the reverse of that obtained by picric acid, etc.. 
the pearlite being unaffected. The reagent proved 
specially useful for revealing the distribution of phos- 
phorus in mild steels, giving results which compared 
favorably with those obtained by Stead’s method of 
heat-tinting. In addition to the typical etching effect, 
discolored patches surrounding small black pits were 
frequently observed, usually grouped around a slag- 
enclosure. 


Cementation of Iron by Solid Carbon. 


The contradiction in the results given by different 
experimenters, such as Gullet and Griffith, Weyl and 
others, on the subject of the cementation of iron by 
solid carbon, is due to the fact not well defined, either 
as to composition or as to pressure. New experiments, 
where minute precautions were taken to avoid these 
sources of error, have shown that there is absolutely 
no cementation of iron by solid carbon at about 950 
deg. C., when there is no gas present which can react 
with the carbon or the metal. 


The spring meeting of the American Iron and 
Steel Institute, James T. McCleary, New York Citv 
secretary, will be held at the Waldorf-Astoria Hotel 
New York, on May 25 and 26, with the technica 
papers presented on the earlier of the two dates. 


Potash as One Blast Furnace By-Product 


Concluding the Discussion of the Possibilities Involved in the 
Blast Furnace as a Producer of Potash and Compounds in Com- 
mercial Quantities—Results from Furnace Campaign. 


By R. J. WYSOR. 


All the remaining potash and soda present in the 
burden, not previously accounted for, is sublimed and 
passes out in the form of © various salts or compounds 
as a fine fume. 

Various investigators have studied blast-furnace 
flue dust with special reference to its potash content, 
but almost entirely from a scientific standpoint. It 
is true that at least one American and one foreign 
patent have been issued for the recovery of potash 
in flue dust, but no evidence has been found that any 
practical application has thus far been made. And, 
so far as can be ascertained, the first commercial dis- 
position of the flue dust as a fertilizer was made by us 
at Bethlehem somewhat more than 2 years ago. 

The progress of the alkalies in our practice will now 
be traced from the furnace top, through the gas mains, 
washers, stoves, boilers and stacks. 


Alkalies in Dry Dust Between Furnace and Washer. 
Besides the dust carried out by the relatively small 
amount of gas escaping from the furnace top, and the 
insignificant quantity permanently deposited along the 
mains, all the dust under the above heading is removed 
from the dust catcher. Representative bi-weekly sam- 
ples of the dust-catcher flue dust were taken over the 
same period during which the slag samples were se- 
cured and analyzed, with the results shown in Table 4. 


TABLE III. 
Period Total Water Solble 
Furnace Included, 1916 Fe Ign. Loss CN K,O Na,O K,O Na,O 
Be Haeenks 6/25 to 7/8 40.7 17.3 None 0.63 1.45 040 0.35 
tC es 7/9 to 7/22 47.2 11.5 None 0.64 147 0.27 0.16 
CO jee dacs 6/25 to 7/8 59.8 17 None 0.50 0.94 0.29 0.30 
CO ak tees 7/9 to 7/22 33.8 88 None 0.69 1.07 0.24 0.16 
DL? s6.826253 6/25 to 7/8 40.5 181 None 059 1.30 0.40 0.42 
Ti ig eesdeee 7/9 to 7/22 433 129 None 0.88 2.10 0.29 0.22 
Be -SS488e¥ 6/25 to 7/8 49.3 98 None 0.50 0.90 031 0.30 
) eee ree 7/9 to 7/22 463 164 None 08% 1.10 0.17 0.20 
Fs “Weed ate 6/25 to 7/8 486.6 14.6 None 0.42 0.85 0.20 0.22 
| aR 7/9 to 7/22 50.6 89 None 0.59 1.20 0.22 0.18 
> oratecss 6/25 to 7/8 47.4 8.1 None 055 150 0.25 0.20 
GQ cad ekcuces 7/9 to 7/22 43.3 12.2 None 0.87 1.60 0.29 0.24 
Average for all furnaces first period........ 0.53 1.16 0.31 0.30 
Average for all furnaces second period...... 0.70 1.42 0.25 0.20 
Average for all furnaces both periods........ 0.61 1.29 0.28 0.25 
Ratio average total potash to average total soda.......... 1:2.1 
Ratio average water-sol. potash to average water-sol. soda.. 1:0.9 
Ratio avernge water-sol. potash to average total potash.. 1:2.2 
Ratio average water-sol. soda to avernge total soda........ 1:5.2 


A much greater percentage of the total potash than 
of soda is present in a water-soluble condition. 

The entire absence of cyanides in this dust, and 
even in concentrated alkaline samples, presented fur- 
ther corroboration of the fact that in normal operation 
practically no cyanide is carried in the gas current from 
the furnace top. That it may be an occasional con- 
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stituent of flue dust, because of abnormal furnace con- 
ditions, 1s evidenced by several records at hand, not- 
ably by the. following abstract. 

The greater part of the CN compound dissociates 
higher up in furnace and aids in the ore reduction. 
A portion passes away unaltered with the gases and 1s 
deposited in the flues. CN in small quantities was - 
found in flue dust by Ledebur. It may, however, occur 
in.considerable quantities as the Austrian Alpine Com- 
pany found to its cost. In the summer of 1901 about 
20 tons of flue dust from the Hieflau charcoal blast 
furnace in Syria was tipped into the river Ems, and an 
enormous quantity of fish were killed. Cyanogen was 
found in the dust and 2,800 pounds damages had to 
be paid. 

Also, an instance of a large quantity of cyanides 
heing evolved from the furnace top occurred at the 
Colebrook Furnaces, Lebanon, Pa., several years ago. 
I trust that this occurrence will be enlarged upon in 
the discussion. | 

It will further be noted that there is a considerable 
enrichment of this flue dust by the alkali fume. At one 
furnace where dry gas is used in the stoves, there are 
two Brassert Witting dry whirlers and a long dry 
dust main with numerous dust legs between the dust 
catcher and stoves. This dust is increasingly fine and 
somewhat lighter in color at each of the points re- 
moved. Potash determinations at different times have 
shown a gradual increase in the successive samples, 
running as high as 5 per cent at the stove burners. 

Tests made at different times show that our dust 


catchers remove an average of about 100 pounds of dust 


167 


per ton of pig iron produced. Using the average per- 
centage of alkalies in flue dust for the four weeks’ 
period, we find: 


TABLE IV.—Analyses of Dustcatcher Flue Dust. 
% of Total 


Pounds Charged 
Average potash in flue dust from dust catcher per 


COM: Of DIG eee aes eh KA a ee Hane wee es 0.6 18 
Average soda in flue dust from dust catcher per 
CON! Of DID” 4.6 tients eee eto SBA ee Mesa 1.3 ae 


The ration of total potash to total soda present 1s 
roughly about the same as in the average charge 
entering the furnaces. 


Effect of Primary Washers on Alkalies in Dust. 

~ At Bethlehem we have in service a type of tower 
spray washer, in common use in this country. All of 
the gas for stoves and boilers, as well as for gas en- 
gines, is washed, except from one furnace. Naturally, 
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it would be thought that practically all of the alkaline 
material in the dust, most of it readily soluble in water, 
would be removed in the wet washers. The bulk of it 
is washed out, but it is a remarkable fact that much of 
the water-soluble alkalies remains in the gas current 
after leaving the washers. Calculations based on alka- 
hes charged into the furnaces, lost in the slag, dust 
catcher, stack gases, etc., and recovered from the 
stoves and boiler settings, indicate that about 20 per 
cent of the total potash (apparently only about 5 per 
cent of the soda) entering the primary washers, passes 
through them. The explanation for this fact is that 
the particles of fume are in such an exceedingly fine 
state of division that they escape contact with the 
relatively large drops of water. In my opinion, any 
washer that will successfully clean blast-furnace gas 
rich in this fume must employ spray nozzles or other 
devices which will discharge water in a fine mist, thus 
Insuring intimacy of contact between dust and water 
particles. Our washers at present perform the func- 
tion of selective precipitation, eliminating the relative- 
ly coarse and heavy iron ore and coke particles, while 
delivering the lighter particles of dust and fume into 
the primary clean gas main. 


Alkalies in Dirt from Primary Clean Gas Mains. 

The mains carrying gas from the primary washers 
to stoves, boilers and secondary gas-cleaning plant ac- 
cumulate dirt or mud gradually, and are washed out 
at intervals of every 2 or 3 months. This dirt is black 
when wet but after being dried is dark gray, and after 
the fine particles of coke dust are burned out, it is of 
a light-gray or reddish-white color. Sometimes drip- 
pings from a clean-out door along a gas main will 
form beautiful long stalactites. This material is in 
general appearance similar to the stalactites mentioned 
as exuding from the furnace shell. A typical sample 
was found to have the following proximate compos- 
ition: SiOz, 0.28 per cent; Fe:Os + Al:O:, 0.68; CaO, 
trace; MgO, 0.25; K:O, 44.63; Na:O, 7.13; Cl, 37.22; 
CQ:, 7.78; CN, trace; NHs«, none. The almost utter 
absence of cyanide in this concentrated alkaline mater- 
ial is worthy of note. 


Alkaline Dust in Stoves and Boiler Settings. 

The dark, wet dirt carried into the stoves, which at 
our plant are of the three-pass type, is dead burned, 
of course, the combustible or volatile constituents, etc., 
being expelled. The residue, in the form of an im- 
palpable powder, collects to some extent in the bottom 
of the combustion chambers, a relatively large amount 


April, 1917 


walls, the lower surface of the dome, and the second 
pass checkers for a depth of several feet, a deep-green 
glaze is formed, or the brickwork is honeycombed. 
Along the fire-clay joints between the brick, the action 
is especially marked. Stove brick of a high silica con- 
tent invariably glaze or slag, whereas those with a 
lower percentage of silica are more readily honcey- 
combed or excoriated by the alkaline fume. Analyses 
of these materials show the following interesting 
results: 


SiO, FeO, Al,O, KO. Nao 


bia Slag No. 1.......... (0.66 2.30 14.55 16.30 88 | 
NOG lied eee os oS.44 2.00 12.00 18.07 8.20 ' 

Original brickwork ........ T.70 | 
19.70 O25 | 

Excoriated brick ......... 40.17 26.70 20.84 SH | 
) Oneiia brickwork ...... 2K) 2.00 43.0 1.95 


The thermal efficiency of the stoves 1s reduced, of 
course, by this glazing, erosive and honeycombing 
action, though repairs seldom have to be made during 
a furnace campaign. 


The fine, light-colored dust, which accumulates in 
the bottom of the second and third passes, 1s the 
material of commercial interest to us. It is cleaned out 
at intervals of 3 or 4 months. 

In the boiler houses the dust accumulates and 1s re- 
covered every few days from the combustion cham- 
bers, from the passes and occasionally from the hori- 
zontal flues leading to the stacks. It becomes increas- 


_ingly fine and richer in potash in its progress. The 


boiler tubes, of course, become coated with the dust 
and must be blown off with a steam or air lance. 

The white fume continuously issuing from the top 
of the stove and boiler-house stacks is approximately 
of the same composition as that reclaimed in the last 
passes. 


Properties and Quantity of Alkaline Dust Recover- 
ed for Sale. 


As previously indicated. the dust recovered from 
the combustion chambers and boilers is a light, friable 
sinter, whereas the larger amount reclaimed from the 
passes and flues is in an exceedingly fine state of divi- 
sion. When drawn out of the stoves or boiler settings 
hot, it runs almost like quicksilver, but it absorbs a 
certain amount of water readily, and becomes some- 
what clammy and heavy. 

An attempt was made to obtain some data on 
“angle of repose” of the fine dust. However, the cold. 
freshly dried dust behaves very differently from the 
hot material. A large, glass funnel at a fixed height 


gathers in the bottoms of the second and third pass 
checkers while the largest portion is carried out in the 
stack gases. 

In the combustion chambers the dust frits together 
in friable masses. The accumulation is not great, the 
wells being cleaned out at intervals of about 2 months. 
Hlowever, the action on the brickwork is serious. All 
over the inner surface of the combustion-chamber 


over a plane surface was employed in the experiment - 
Comparative tests with white sand and two kinds of 
ore, prepared to various degrees of fineness, down te 
ultra 100-mesh, all yielded heaps with angles of repose 
of about 40 deg., whereas the stove-dust samples varie] 
from 43 deg. to 50 deg. - 

Sieve tests were also attempted. By careful sifting: . 
it was found that all of the alkaline dust would pass zy 
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300-mesh sieve. It isa true fume. The small residues 
remaining on the various sieves, when examined under 
a magnifying glass, were found to be chiefly eroded 
brickwork. 

Specific-gravity tests, also, cannot be made with ac- 
curacy. The lightest dust, without compression, will 
run well below 0.50 apparent specific gravity. Samples 
taken from the checkerwork of five different stoves, 
and showing potash contents of 10 to 14 per cent, when 
tamped down gently in large glass measuring cylin- 


ders, showed the following varying densities: 0.68, 
0.69, 0.73, 0.89, 0.96. | 


Three typical samples of fine stove dust were taken 
from different furnaces, and after being screened 
through a 300-mesh sieve and dried, were sent to an ex- 
pert microscopist, skilled in examining such material. 
All of the samples showed the same characteristics as 
shown by the following quotations direct from the 
microscopist’s report. 


“The general characteristics in this dust are: Very 
fine, spherical particles; the large proportion of them 
as single particles, but many united into groups and 
held together as by a gelatinous mass; the large 
majority of the particles are nucleated, the nuclei, 


however, varying greatly in size, as do the particles 


themselves; the nuclei may be several or but one in a 
particle, and are of a dark orange or brown color; the 
form of the particles is spherical to pear-shaped, while 
the form of the nuclei is practically spherical. The 
nuclei are not always confined to the inner or central 
part of the particles, but may be on its surface. 


“One photograph of each of the samples A, B and C 
was taken by means of a paraboloid dark ground 
illuminator, of approximately 500 diameters. They tell 
nothing of the detail of the individual particles, but 
they do show clearly the grouping of the particles into 
aggregates of greatly varying sizes and forms. These 
aggregations are merely formed by the mutual at- 
tractions; that is, each particle is within the radius of 
attraction of the other. Photograph A shows partic- 
ularly many single and individual particles, and repre- 
sents a characteristic field of the samples. Photograph 
B shows a larger group, or one of the largest groups, 
while photograph C represents smaller groups. It 
should be said that a larger group is reduced easily to 
smaller ones by agitation or stirring or crushing. No 
detail can be possible at this magnification. | 

“For detail, higher magnifications, with proper 
color screens and apochromatic lenses are essential.” 

Difficulty was experienced with these lenses in get- 
ting all the particles in a group into focus. The great- 
est trouble, however, was in getting both the vitreous 
groundmass and the orange-brown nuclei to show up 
together. Under the circumstances the photographs 
are creditable and interesting. _ 

Knowing the exceedingly fine state of division and 
smooth, spherical nature of the ultimate particles in 
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this fine fume, there is little cause for wonder that so 
much of it passes through a creditable wet washer un- 
touched. 


The water-soluble potash content of the dry, ignited 
dust, recovered from the stoves and boilers, having 
previously passed through the wet washers, will vary 
from about 5 to 20 per cent. Our practice has been 
to store the material in a large bin, capable of holding 
two or three carloads. The commercial recovery, be- 
gun in 1914, was not thoroughly systematized until the 
ensuing spring. Table 5 shows the weights and water- 
soluble potash contents, calculated on the dry basis, of 
36 carloads of alkaline dust shipped in the period of 15 


. TABLE V. 
Weight of Percentage Weight of Percentage 
Carloadse in Water-soluble Carloads in Water-soluble 
Net Tons Potash (K,O) Net Tons Potash (K,O) 

33.0 10.05 34.7 7.04 
31.3 11.20 32.8 6.22 
26.1 9.95 36.4 10.24 
24.9 10.65 33.0 7.15 
25.4 10.10 32.5 12.00 
24.0 11.31 27.5 7.27 
25.7 13.96 29.9 11.38 
21.1 8.32 31.3 14.22 
27.4 9.32 35.0 7.69 
27.7 12.17 34.1 9.01 
27.9 9.62 26.3 T.55 
24.2 11.91 30.1 7.82 
26.1 15.92 39.4 6.05 
24.0 15.07 27.8 TBA 
34.5 11.00 26.4 8.76 
28.2 10.27 32.1 8.60 
30.6 10.37 32.5 8.58 
33.9 8.73 —— 

30.2 14.35 Total 1,073.5 Average 9.90 


Total weight of water-soluble potash 106.3 net tons. 


months, April 1, 1915, to July 1, 1916. This represents 
all the dust removed from stoves and boilers serving 
four 500-ton furnaces, which could be recovered in 
normal operation, without special effort. Instead of 
being dumped into a dirt car, the dust was simply 
emptied into a central bin. A number of other car- 
loads of lower-grade material, contaminated by flue 


TABLE VI—Analyses of Typical Carload Samples and a 
Rich Stove-dust, Sample. 


Sample No. ret 2Pret 3Pret 4Pret 
SIO}. weet eee tain eee ee eee ae 22.22 18.07 18.50 22.06 
BGOe. -fi pci iekae ier monde nvadnetatnnyen 5.24 861125 2312.80 
MNO) iis 25 onde tas hon le Sa 2ROe See eds 0.67 0.67 0.75 0.79 
AIO). git oxiaeueeGudet ab uies.<* Se2e aes 11.58 11.04 11.22 11.60 
JU 6 he ee ern err re ee ee 0.66 0.05 trncee trace 
CUO: ela eres wite shines eee SOEs ee 11.69 12.22 13.14 12.49 
MRO 22 cipher cae aa ee ees 7.35 8.49 12.35 6.76 
VAG) 0 Me ace tere rene en rene re cee 2.57 0.82 4.29 2.04 
GD at Siase ass oe araed Nao esacaeen Gale SREe Ree Ree 5.04 5.43 0.50 0.40 
SOs frtsawceiees reed otnee tite iets 6.35 6.13 7.60 10.80 
COS iio tities keener a tonen case sea wees 1.61 1.94 2.40 0.58 
CE -2cevet ititoseatesseed be Pisa area ated ete 3.34 5.29 5.40 4.86 
CON: sg deta cakt aes ed eRe reread None None None’ None 
ONO: as.b5oVeto si ctalsaawe eats ees None None None None 
ONS: lerstectses tate temte ine taraeas None None None None 
0: Fee ee ee ee ee None None None~= None 
Total K,O .cseceececenvae rete ste eea es 10.87 14.40 16.94 19.71 
Total: Na,O e052. caccisic diese dea eau 3.74 7.30 7.06 7.34 
Water-soluble K,O ....-..... see ee eeeee 7.55 12.00 15.92 17.04 
Water-soluble Na,O .....---.--- eee eeee 3.28 3.04 4.44 3.98 
Ratio water-soluble to total K,O ..... 0.69 0.3 0.74 0.80 
Ratio water-soluble to total Na,O.... 0.88 0.54 0.623 0.54 
Ratio total K,O to total Na,O....... 1:0.35 1:0.51 1:20.42 1:0.5% 


dust from unwashed gas, were also shipped from the 
other furnaces, but are.not included in this tabulation. 
Complete analyses of three typical carload samples 
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and one especially rich stove-dust sample, containing 
approximately 20 per cent water-soluable potash, are 
given in Table 6. 

No readily volatile constituents, such as many occur 
in the unignited dust, of: course, are to be found after 
roasting. aa 

In general, the ratio of water-soluble to total potash 
is higher than in the case of soda. 

The preponderance of both total and water-soluble 
potash over the corresponding soda determinations 
is impressive, which seems to show the much greater 
removal of the latter in the wet washers. 

If we assume that the total soda content in the 
stove and boiler dust averages 40 per cent of the total 
potash content, and the water-soluble potash 80 per 
cent of the total potash, as appears reasonable from the 
foregoing analyses, then the total alkalies recovered in 
the fertilizer material in the above period is found 
to be: 

TOtal “POs” 26 eewiedis ee sand bese sow 118 gross tons 
Total S008. — sca ewan hee tha Gene enks 47 gross tons 

Calculating on the basis of pig produced in the 
above 15-month period, the alkalies recovered in terms 
of total charged are as follows: 


Pr Ton Pig, % of Total 


Pounds Charged 
Total potash recovered in fertilizer material....... 0.3 1.3 
Total soda recovered in fertilizer material ....°7.... 0.1 0.3 


The amount of potash recovered, though of con- 
siderable tonnage and value, is an insignificant per- 
centage of the total charged. 

At furnace plants using burdens rich in potash 
where the gas is unwashed, a considerable recovery 
still can be effected, though some precautions must 
be taken to avoid the coarser, raw flue dust. Several 
other furnace plants in the East, acting upon our sug- 
gestion, made directly or indirectly, have been re- 


covering potash-bearing flue dust during the last year 
and a half. 


Alkaline Dust Escaping from Stove and Boiler-house 
Stacks. 

Some idea of the relative amount of alkalies dis- 
charged per unit value of gas from blast-furnace stove 
and boiler stacks may be gained by observing the color 
and depth of the fume. Dirty gas, of course, will ob- 
scure greatly the fine, white, alkaline fume. In West- 
ern practice, with washed gas, the escaping stack gases 
show a thin, white color. In our practice the stack 
fume is much heavier. 

About 2 years ago we made a series of tests, extend- 
ing over a period of about a week, to determine the ap- 
proximate amount of potash lost through our boiler- 
house stacks. The average results on the two largest 
stacks were as follows: 


Average amount of dust per cubic foot flue gas (62° and 30”). 


RUAINS AeuGange pens beets coylaues BEE e Okie Matera ee rae 0.12 
Average percentage water-soluble K,O in dust .............. 14.70 
Averige percentage total: saavocieisaegs ia tyiaw deg Gahan mens 18,60 
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Knowing the average volume of flue gas discharged 
and the average volume of fuel gas consumed by 
the boiler houses, and produced by the furnaces, we 
can calculate roughly the weight of potash lost through 
the boiler-house stacks per ton of pig tron. 

No actual tests have been made on potash losses 
from the stove stacks, but they should be slightly less 
per unit volume of fuel gas burned on account of the 
greater baffling action of the stove brickwork. We 
will assume these losses per unit volume of fuel gas to 
be 90 per cent as great as from the boiler-house stacks. 
The soda-potash ratios will be assumed to be the same 
as in the average stove dust. 


Per ton Pig, % of Tot. 
Pounds arged 
Total potash lost in boiler-house and stove-stack gases 2.6 1.2 


Water-sol. potash lost in boiler-house and _ stove-stack 

BAGOS. © 526 Geis Ca eS Ae Dea Bae VS a Oa Pees ae ee 2.2 
Total soda lost in boiler-house and stove-stack gases.. 1.1 2.8 
Alkalies Lost in Secondary Wet Washers. 

A considerable percentage of the primary cleaned 
gas at Bethlehem is further cleaned in Theisen scrub- 
bers for gas-engine use. Practically all of the dirt is 
thus removed, the small amount passing through the 
fine gas main and into the combustion chambers of 
the engines having practically no cutting or scouring 
action, even when as much as 0.03 grain per cubic foot 
of gas is present. Samples of this dust, recovered near 
the engines, were of a smooth talcy consistency. The 
composition is similar to the finest stove dust. 

The amount of alkalies removed in the secondary 
scrubbers, per unit volume of gas, is practically the 
same as the sum of the alkalies precipitated in the 
stoves (or boiler passes) and escaping through the 
stacks. Knowing the gas-engine consumption of fuel 
gas, the alkalies removed in the wash water, calculated 
on the same basis as for the stoves and boilers, is read- 
ily found to be as follows: 


Oe ae Per ton Pig, % of Tot. 
Meat Pounds Charged 
Total potash lost In secondary scrubbers ............- : oe 
Total soda lost in secondary scrubbers ................ 0.2 0.6 
Balance Sheet for Alkalies Charged, Removed 


and Lost. 

Bearing in mind the extremely difficult nature of 
the problem, and the necessity for including a number 
of estimates, I will endeavor to summarize a rough 
balance sheet for alkalies, charged and produced in our 
average blast-furnace practice. Further, it will be re- 
membered that this balance sheet is approximately 
representative of our conditions only. 

Apparently there is a greater loss of soda than of 
potash in the primary washer. This may be due to the 
greater solubility of the sodium salts, or to the larger 
size or possibly to the difference in contour of the fume 
particles of sodium compounds. 


Cause of “Smoky” Gas. 
Every blast-furnace man is familiar with the phen- 
omenon of “smoky” or “calico” gas. This title refers 
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to a peculiar flecked, mottled or streaked appearance of 
the gas flame and is concomitant with more or less im- 
perfect combustion. In the worst cases the gas will 
not burn at all in the boiler combustion chambers, even 
in the presence of good wood fire. It is more frequent- 
ly noticed in boiler than in stove practice; on account 
of the greater surface of hot brickwork, which pro- 
motes combustion, in the latter. To my knowledge, 
no trouble in gas engines has been attributed to smoky 
TABLE VII.—Balance Sheet for Alkalies Charged, Removed 
and Lost. 


Potash (K,0O) 
Lbs. per Per Cent Lbs. per Per Cent 


Soda (Na,O) 


Tn Pig Iron Total Tn Pig Iron Total 
Produced Charged Produced Charged 
Total charged ...........cccceeeee 22.4 wanes 35. 


Lost in slag .......cc cece sec cnee 48 20.0 6.3 17.0 
Lost in fume, etc, from iron and 

cinder notches, and shell (est. 

10 per cent of slag loss) .... 0.4 2.0 0.6 1.7 
Lost in gases from top of furnace 

(est. 5& per cent total gas 

JOSSES).. oes Sniwo sen se4aGeaNs 0.9 3.9 1.4 4.1 
Lost by combination with brick- 


work of furnaces, stoves, 

CC. dugws ieee ea ei rhs tee negligible negligible 
Recovered in dust-catcher dust.. 0.6 2.7 1.3 3.6 
Lost in primary washers (est. 

by difference) ........0eseeee 12.5 55.9 24.6 69.5 
Lost in secondary washers ....... 0.5 2.2 0.2 0.6 
Recovered in stove and _. boiler 

DASSES - cae ike deans eea ae eas 0.3 1.3 0.1 0.3 
Wastage from mains, stoves and 

boilers (est. 30 per cent of 

quantity recovered) .......... 0.1 0.4 0.1 
Lost in stack gases ...........00% 2.6 11.2 11 3.1 

TOC. 25325 Soe aig eases 22.4 100.0 35.6 100.0 


gas. The more or less imperfect combustion of the 
gas is accompanied by corresponding amounts of car- 
bon monoxide in the flue gases. The phenomenon oc- 
curs in both dirty and primary washed gas, in some 
plants much more frequently than in others, but at 
no regular intervals. This is not only a curiosity, but, 
in plants where blast-furnace gas is at a premium for 
steam development, its appearance is the cause of con- 
cern to the steam engineering and blast-furnace de- 
partments. The condition of smoky gas may continue 
for only a few minutes, or it may last for several hours. 
In a large plant, it can usually be traced to one, two or 
three furnaces, seldon being manifest in all the boiler 
houses, unless they are closely segregated and fed 
from a common gas main. 


So far as I am aware, the cause of smoky gas has 
not been determined definitely and proved. We have 
taken numerous samples of gas when it was burning 
badly under the boilers, but the composition was al- 
ways found to be normal. The temperature of the 
washed gas was not found to be above normal, in- 
dicating high moisture content, nor was there an ab- 
normal amount of entrained water present. 

I am indebted to C. H. Rich, Metallurgist, Alan 
Wood Iron & Steel Company, for the suggestion that 
smoky gas is concomitant with increased amounts of 
fume, in the gas, including cyanide or chloride. Deter- 
minations, made under this supervision, showed 
an enrichment of the fuel gas with one or both of these 
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constituents when the gas was burning badly; elimi- 
nation of the fume automatically restored a free-burn- 
ing gas. 

To test this idea further, I had several large samples 
of potassium chloride, sodium chloride and potassium 
cyanide prepared, in part by grinding to about 40-mesh 
size, and in part to ultra 100-mesh size. <A suitable 
aspirating spray nozzle, operated by compressed air, 
was inserted through the breech of a boiler gas burner. 
The salts were introduced easily in a thin stream 
through this device. In the coarser condition, none 
of the salts had any appreciable effect on the caracter 
of the flame. ‘However, the ultra 100-mesh product of 
all three produced in a clear flame exactly the same 
phenomenon as observed in smoky gas. In the case 
of sodium chloride, which was dry and easily pulveriz- 
ed, the flame could almost be extinguished. 


The logical reasoning from these tests is that the 
cause of smoky gas is a purely physical one, due to the 
presence of an unusual amount of exceedingly fine 
fume in the gas, preventing proper contact for com- 
bustion between the particles or molecules of fuel gas 
and oxygen. 


It has been our observation that smoky gas 
is simultaneous with high top temperatures in the 
furnace, but at irregular intervals. As earlier investi- 
gators have suggested, part of the alkali salts probably 
circulate in the furnace many times, on account of con- 
densation in the upper zone. But the excess accumu- 
lation must be expelled at intervals, which naturally 
correspond to high top temperatures, low stock lines 
or high hearth temperatures. The fact that cold air 
admixture in the hot blast, when a furnace is producing 
smoky gas, will alleviate the condition temporarily, 
constitutes additional evidence that alkali fume, in con- 
siderable quantity, is being evolved during such 
periods. 

A considerable amount of fume also will be noticed 
when smoky gas is burning, it is difficult or impossible 
to determine the approximate average size of the ulti- 
mate fume particles in blast-furnace gas. The clammy, 
hygroscopic nature of the material makes microscopic 
work laborious. Judging from the photomicrographs 
made at 3,000 diameters, accompanying this paper, 
there are many minute particles which appear to have 
a diameter of about 0.01 in. in the photograph, and 
many others which do not exceed, say 0.04 in. The 
actual diameter of such particles would therefore be 
0.0000033 in., and 0.0000133 in. diameter respectively. 
Assuming 0.3 grain of fume per cubic foot of fuel gas, 
and an intrinsic density of 2.0, the number of particles 
of fume per cubic foot of gas is found to reach the 
enormous total of over 30,000,000,000,000 and about 
500,000,000,000 for the two sizes ;above mentioned. 
There would be about 32,000 and 8,000 particles per 
linear foot respectively, and the distance between 
centers of the particles would be only 0,000385 in, and 
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0.00124 in. respectively. These calculations are purely 
speculative, but they indicate the physical interference 
possible in the proper combustion of gas by the in- 
troduction of a quantity of fine fume particles. It will 
be readily understood that coarse, heavy particles of 
dust, such as exist in ordinary unwashed gas, per unit 
weight, will have much less effect in breaking up the 
continuity of the gas stream than fine fume. 

In connection with Mr. Rich’s original suggestion, 
I offer the above theory in explanation of the pheno- 
menon of smoky gas. If there are other theories, or ob- 
jections to this one, I trust that proper publicity will 
be made. 

The obvious method of preventing smoky gas is 
simply to clean the gas more thoroughly, though this 
is more easily said than done. | 


Methods for Further Recovery of Potash. 

In our present gas-cleaning practice, it appears that 
there is a loss in the primary washers alone of over half 
of the total potash charged, or about 12 lb. per ton of 
pig iron produced, though, as mentioned later, this 
amount is probably a little high. The amount recover- 
ed, while appreciable, and representing almost clear 
proft, is sen to be an insignificant part of the total, less 
than 2 per cent. Potash lost in the slag, around the 
shell and from the top of the furnace, for all practical 
purposes, is lost beyond recovery. The greater part of 
the alkali content of the flue dust removed from the 
dust removed from the dust catchers could be recover- 
ed by leaching in water, but the percentage is too low 
to justify reclamation in this way. However, the 
potash now lost in wet washers and from stove and 
boiler-house stacks offers a legitimate and inviting field 
for its recovery. According to our balance sheet, it 
appears that about two-thirds of the total potash 
charged is now lost in the wash water and stack gascs, 
or about 15 Ib. per ton of pig iron produced. 


About 2 years ago we obtained’ estimates 
for cost of recovery of the flue dust from several of our 
large boiler-house stocks, both by filtering and elec- 
trical precipitation methods; but the relatively high 
cost and the uncertainty in the potash market, deterred 
an actual installation. later it was realized that the 
principal loss of potash was not from the stacks. 


At intervals during the course of the last year or 
more, we have had in operation an experimental Cot- 
trell electric dust precipitator, connected to the raw gas 
main leaving one of the dust catchers. It is not my 
purpose in this paper to discuss the operation of the 
unit, except to state that practically all the dust and 
fume entering the treater could be precipitated suc- 
cessfully. The color of the dust recovered varied from 
a light to a dark gray. Several samples were analyzed 
and showed a potash content of about 10 per cent. The 
total dust leaving the dust catcher is evidently very 
much richer in potash than the relatively heavy par- 
ticles constituting the dust in the dust catchers. How- 


Google 


April, 1917 


ever, with the above knowledge at hand, and judging 
from check calculations on total dust leaving the dust 
catchers and its theoretical potash content (by differ- 
ence), it is my opinion that the estimated weight 
(by difference) of potash lost in the primary washers 
is somewhat, though not greatly, too high. For our 
average practice, there should be not less than 12 Ib. of 
total, and probably about 9 Ib. of water-soluble potash, 
now lost in washers and stacks, per ton of pig iron 
produced. 

It may be mentioned that by weak acid treatment 
part of the insoluble potash content in flue dust may 
be rendered water-soluble, though this is not likely to 
be of practical application. Also, the soluble alkah 
salts can be recovered in tolerably pure form by leach-. 
ing and evaporation. 

It is not my purpose to develop at length the com- 
mercial phase of the subject. Wiuth the foregoing 
figures and present potash-fertilizer value as a basis. 
anyone can readily determine what a very attractive 
proposition is the recovery of potash from blast-fur- 
nace gas at the present time. A word of caution may 
be appropriate. As previously indicated, the weight 
of potash charged per unit of iron produced is above 
the average at Bethlehem. There are only two or 
three apparently practical methods for recovery on a 
large scale of potash from blast-furnace gas, and they 
are expensive and as yet untried for blast-furnace con- 
ditions. The price of potash is certain to fall after 
the war. 

On the other hand, the recovery of potash in con- 
nection with the thorough dry cleaning of blast-fur- 
nace gas, with certain obvious advantages as against 
wet cleaning, is an attractive proposition to plants now 
suffering from burdens rich in alkalies. I venture to 
predict that in the future dry cleaning will be adopted 
in many blast furnace plants, and that many thousands 
of tons of potash, hitherto washed, will be reclaimed. 
Thus, will our national resources be strengthened in 
this important raw material, and the blast furnace will 
have added another material to its increasing list of 
by-products. | 

The subject of alkalies in blast-furnace practice 
is of a difficult and complicated nature. It will afford 
much food for thought, both for the’ philosopher and 
the practical furnace operator. 

In conclusion, I wish to acknowledge especially the 
codperation of F. O. Kichline, Chief Chemist, who — 
supervised the difficult analytical work presented in 
this paper. 


Discussion of the above paper by Mr. Wysor, as 
well as covering some of the other American Insti- 
tute of Mining Engineers’ papers presented in these 
columns will be reprinted next month. Mr. Wysor’s 
paper is complete with the exception of photographs 
of samples, which, when once reproduced lost most 
of their pertinent detail—Ed. 
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Note of the recent installation of a small gas en- 
gine to start the gas engine used to start some blast 
furnace gas engines rather reminds one of the old 
saying about great fleas and smaller ones, etc. 


Statisticians figure that, if each railway car 
could be loaded to its capacity—both as to bulk and 
to weight—the present railroad congested condition 
would be practically normal within a month. 


When wire rods sell for ten dollars a ton more 
than wire, drawn from the same material, the ques- 
tion is: How much profit does the wire manufact- 
urer obtain from running his mill, and how? 


A railroad traffic expert promises us carrier 
congestion until 1928. Does he have inside infor- 
mation to the effect that railroads are going to cease 
enlarging their equipment until about that date? 


With the Milton dam completed and filled to the 
brim, it will be interesting to see how much sum- 
mer production in the Youngstown district increases 
with adequate supply of water for power and cool- 
ing purposes. — 


Failing to secure enough males to put the “men’”’ 
in seamen, the Navy plans to recruit women. Why— 
Teutonic “kultur” recognizes neither person nor 
sex in its proselyte-by-force plan. 


Rumor has it that all the sharks that found 
‘Chesapeake Bay such thrilling hunting grounds last 
summer have withdrawn to other climes, doing 
obeisance to their more destructive man-controlled 
prototype from across the seas as they fled. 


Since Schwab, as an errand boy, secured his 
first steel-making promotion largely on account of 
his vocal and instrumental abilities, why wouldn't it 
be a good plan for the steel plant errand boys to 
organize and install an evening course in music— 
for the eventual betterment of the industry? 


Granulated slag is porous, but not enough so 
when used for fill, as certain steel companies dis- 
covered when their entire plant was water-cooled 
by spring floods, aided and abetted by fills and em- 
bankments allowed to encroach on the river channel 
by the very companies which were thus flooded. 


Prominent among the proffers of equipment, out- 
put and facilities to the Government in case of war 
are those from the steel companies—firms which 
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have been singled out by the “trust-busting” element 
in the various legislative bodies as victims. How 
many of the pettifogging legislators will now make 
political capital out of the statement that they have 
cowed the steel companies—“‘have them eating out 
of their hands!” 


It is suggested that the carpenters of the coun- 
try be mobilized and put to work building wooden 
ships to increase the supply of available submarine 
targets in the trans-Atlantic course. Why not let 
them expend their energies and use the lumber in 
constructing a tall wooden fence along the Atlantic 
coast—the latter would be about as practical and 
last about as long under fire; without serving to 
take valuable supplies to sea there to be lost to us 
as well as the Allies. 


Loyalty and a firm belief in the principles of 
preparedness have led several steel producers to the 
authorization of the forming of companies and to 
the fostering of military drill among their employes. 
If this keeps on, and an active army unit is re- 
quired, the drafting of these trained men would de- 
feat the very end_of preparedness which they are 
being equipped to serve—by disorganizing the per- 
sonnel of the potential munitions plants to give first 
line troops; when the country can better afford to 
take additional precautions to hold the trained mill- 
men in their places and put men of less strategic 
value in the field. 


There is an old fable concerning an Arab and 
his camel. In a howling sand-storm the camel ap- 
proached his master’s tent and begged to be al- 
lowed to shelter his head within the tent flap. The 
permission was granted. As the storm grew in 
fury the camel pointed out that his neck through 
the flap allowed the sand to enter in clouds, and 
suggested that he be allowed to place his fore feet 
within the tent, whereby his body would block the 
gap and shut out the wind. The suggestion was fol- 
lowed, though it meant the crowding of the Arab 
against the farther wall of his tent. Then, without 
further ado, the camel brought his body entirely 
within the tent, crowding the defenceless Arab out 
into the storm beyond. To modernize this fable 
change Arab to read “railroad,” and camel to mean 
the railroad brotherhoods, with national railroad 
regulation and rate fixing to replace the sand-storm, 
and we have the cast complete. Since the last sur- 
render under pressure to the demands of the train- 
men, the camel has the whole tent. 
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Electric Furnace Hoists. 


As a part of a discussion on electric skip and bell hoists 
before a recent meeting of the Pittsburgh section of the 
Association of Iron and Steel Electrical Engineers, Frank 
Smith contributes the following on the subject: 

I would like to remind you that the furnace hoist is 
about the only part of the equipment that does not have a 
spare to take its place in case of a breakdown or while 
repairs can be made, and since it is in use almost continually 
it is very seldom that an opportunity for making repairs 
other than changing contacts is had. Therefore, it becomes 
necessary when designing a hoist of this kind to take this 
into consideration and make as few parts as possible, but 
with assured reliability. All wearing parts such as gears 
and bearings should be so arranged that replacements can be 
made in the least possible time and in such a manner that 
the new parts will always be in line with the other parts 
so that no time will have to be wasted in this way. 


Spur gearing has recently been replaced with herring- 
bone gears, which are enclosed in suitable gear cases to pre- 
vent an accumulation of grit getting into the lubricant and 
wearing the gears unnecessarily. The herringbone gears, 
together with the flexible coupling with laminated pins also 
reduce the gear vibration to such an extent that the life of 
the armature is very much increased due to better commu- 
tation and less wear on the coil inSulation. 


The controlling device consisting of master switch, stop 
motion switch and controller, should be-of very simple con- 
struction, all parts accessible and well protected against ore, 
coke and other current carrying dusts. It has also been 
ound convenient to have the controller so arranged that the 
master or operator switch can be located at any point best 
suited for the operator, so he can take care of other duties 
which may require his attention. In some cases where elec- 
tric bell hoists are used for operating the large and small 
bells automatically, the master switch is located close to the 
larry car so that the larry operator can start the hoist and 
in this way do with one man less each shift. The electric 
bell hoists which can be set for any desired sequence, that 
is the small bell which opens and closes for each skip load 
of stock can be set to operate any number of times to one 
operation of the large bell by simply changing the sequence 
switch, removes the possibility of the distribution being dis- 
arranged by the neglect of the operator in not operating the 
bells at the proper time or by opening the bells at different 
speeds which allows the stock to fall to a different location 
each time, causing very irregular distribution. | 

The electrically operated bells always move at the same 
speed and travel the full length of the stroke, therefore in- 
suring the stock will leave the bell at the same angle and 
result in maintaining a uniform distribution. 

Both the furnace and bell hoists are being operated on 
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alternating current, full automatic control, in Europe, and i 


understand several such units are now under construction 
for this country, and no doubt will be a subject for a very 
interesting paper when completed. 

Heat Measuring Limits. 


In discussing a general paper on the theory of heat and 


radiation, Prof. W. Trinks, of the Carnegie Institute of - 


Technology stated that many mistakes now made by en- 
gineers and would-be engineers could be avoided if the laws 
of heat transmission were better known. Mistakes are made 
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in obtaining the temperature of gases flowing through a 
duct of a temperature differing greatly from that of the 
gases themselves. From personal observation, Professor 
Trinks says, I know that, in all seriousness, reports have 
been submitted to chief engineers of large steel plants giv- 
ing the temperature of gases in regenerators or stoves to 
four significant figures, whereas, in all probability, the first 
figure may have been right, but all others were certainly 
wrong. 

The influence of radiation on heat transmission in boilers, 
heating furnaces, etc., might have been brought out still 
more strongly. Boilers are usually rated by heating sur- 
face; yet heating surface which is not part of the boiler 
proper may become useful by radiation. If, for instance, a 
flue carrying hot gases through a boiler is provided with a 
central core of refractory material, the latter becomes hot 
and radiates all the heat which it receives from the gases 
directly to the walls of the flue. The surface of the core has 
become additional heating surface. In billet heating fur- 
naces, and in many other furnaces of steel works, indirect 
heating by convection of heat to surrounding refractories 
and consequent radiation to the piece plays an important 
part. 


Electric Smelting in New Zealand. 


The possibility of producing pig iron in New Zealand on a 
large scale is being thoroughly studied by the authorities 
as well as by private interests there, says Consul General 
Alfred A. Winslow, Auckland. It is proposed to use elec- 
tricity for this purpose instead of coal. There is an ample 
supply of iron ore in various forms, and plenty of water 
power that may be developed easily to supply electricity at 
an exceedingly low figure. The report mentioned states 
that matters are being well organized with the idea of en- 
tering upon this industry on short notice as soon as plans 
are completed. The report by the chief electrical engineer 
of the New Zealand government was in part as follows: 

The cost of electric smelting of iron from ores in Sweden 
is less than the cost of the blast furnace process, but the 
Swedes have a particularly pure ore to deal with, and more- 
over charcoal is used instead of coke for reducing purposes, 
while the furnaces are much smaller in size than the blast 
furnaces in England and America. The consequence, there- 
fore, is that where water power is cheap, and where a spe- 
cial grade of iron is produced from pure ores with the use 
of charcoal, electric smelting is cheaper than the blast fur- 
nace smelting. This is particularly the case if steel making 
and refining of the iron are carried on simultaneously with 
the smelting operations, so that the waste gases resulting 
from the smelting of the ore can be utilized for converting 
into steel and for refining. On the contrary, where lower 
grades of ore only are obtainable (and this applies to the 
vast ‘bulk of ore in the world), and where coal is cheap, and 
where the demand is such that pig iron can be produced on 
a large scale at the rate of 700 to 2,000 tons per week per 
furnace, electricity has not a hope of competing with the 
blast furnace under these conditions—that is to say, where 
pig iron has to be produced of ordinary everyday quality 
from average quality of ore, a blast furnace is unrivalled. 

Next, as regards the use of electricity for remelting and 
refining of iron, electricity is coming into general use at a 
very rapid rate for this purpose. It will not, however, sup- 
ersede the Bessemer process or the open hearth process 
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higher quality of steel. It is also being used at a rapidly- 
increasing rate for foundry purposes, and is specially adapted 
for this class of work, as it will deal with a greater variety 
of material than the ordinary converter in use in foundries 
and engineering works is capable of doing. Another use to 
which electric furnaces are being put very largely is for 
reheating and annealing purposes, and it has a special field 
all its own in the production of special alloys of iron which 
can not be produced in any other way, or if produced can 
not be done so economically. 

As regards New Zealand, the two principal sources of 
iron are the Parapara ore and the Taranaki iron sands. The 
Parapara ore is of medium quality as regards the iron con- 
tents, and can probably be more economically produced and 
smelted by the blast furnace process as long as coke is avail- 
able in New Zealand. As regards the Taranaki iron sands, 
I believe that there exists here a source of considerable in- 
dustry which will be developed in course of time for making 
a special quality of pig iron in which titanium will play an 
important part, and also for the purpose of making alloys 
of iron and titanium for special purposes, and, given a de- 
mand for special quality pig iron and ferrotitanium alloys, 
these could be more economically produced from the iron 
sands by means of an electric furnace than by the blast fur- 
nace process. The reason of this is that the fine grains are not 
suitable for use in a blast furnace, because they tend to 
choke the furnace, and also are liable to be carried away by 
the blast. Consequently some form of briquetting has to be 
adopted, which adds to the expense, and moreover does not 
enable the blast furnace to work at its best advantage. 


Electric Furnace Operation. 


In a series on hydroelectric power and electrochemistry 
and electrometallurgy in France, C. O. Mailloux, writing in 
“Metallurgical and Chemical Engineering,” under date of 
March 15, has the following to say regarding the function of 
the electric furnace in refining steel: 

As with the open hearth furnace, the charge may be 
melted down in the furnace itself, or it may be delivered into 
the furnace in the molten state. The latter is the prefer- 
able way, because the heat required for melting purposes 
can be obtained more cheaply in an open hearth or a cupola 
furnace than by electrical means. The most practical way 
to use the electric furnace, in fact, is to restrict its use to 
processes and operations which cannot be done so well, if 
at all, or so cheaply, by any other means. 

The process of making steel by the electric furnace com- 
prises two phases or stages, the “oxidation” or “dephos- 
phorization” stage and the “deoxidation-and-desulphuriza- 
tion” stage. In the oxidation stage the metallurgical re- 
actions are substantially the same as in the open hearth fur- 
nace; in the second or “deoxidation” stage they are some-. 
what different, owing, in a great measure, to the fact that 
the atmosphere in the electric furnace is entirely free from 
sulphur and almost entirely free from oxygen, whereas both 
of these reagents always exist in the open hearth furnace, 
the former being due to the fuel and the latter to the air 
passing through the furnace. The absence of sulphur and 
oxygen in the atmosphere of the electric furnace is of no 
special advantage in the oxidation stage of steel making; 
it may perhaps be regarded as a disadvantage; but it is of 
the greatest advantage in the deoxidation stage of the pro- 
cess. The superior quality of the steel obtained by the 
electric furnace is, indeed, believed to be due in consider- 
able measure to the neutral, non-oxidizing condition of the 
atmosphere of the electric furnace. 

In the first or oxidation stage the presence of oxygen 
in the furnace atmosphere may be helpful, because the 
object sought is to oxidize the impurities, carbon, man- 
ganese, sulphur and especially phosphorus, as the first chem- 
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ical step in their removal from the metal. In this stage an 
oxidizing slag which -is highly basic is fonmed by the melting 
of iron oxide ore and lime, which are added to the charge 
from time to time, with, perhaps, a small quantity of silica 
This slag, which floats above the molten metal, furnishes, 
from the iron oxide, the oxygen necessary for oxidizing the 
phosphorus to phosphoric acid, and it also furnishes, from 
the lime, the “base” necessary for eombination with the 
phosphoric acid to form phosphate of lime, which remains 
in solution in the slag. The iron oxide also furnishes oxygen 
for oxidizing the carbon to carbonic oxide (which burns, 
producing carbon dioxide, if there is oxygen in the fur- 
nace atmosphere), and also for oxidizing a part of the sul- 
phur-dioxide, which escapes. Phosphorus, which is the most 
objectionable impurity, is the easiest to remove completely. 
The oxidation of the carbon and manganese proceeds more 
slowly, in spite o€ the high temperature in the furnace. 
Practically all the phosphorus is removed during this stage 
of the refining process. The sulphur is only decreased by 
from 25 to 33 per cent. © 

At the end of the first stage the slag is removed and fresh 
lime is added to remove the last traces of phosphoric acid 
and prevent rephosphorization of the bath, by the additions 
of deoxidizing reagents (containing carbon, silicon, etc.), 
made to it in the second stage. 

In the second stage the presence of oxygen in the fur- 
nace atmosphere is actually harmful, the object now being 
to remove, as completely as possible, the oxygen absorbed 
by the metal during the dephosphorization stage. The first 
step is to introduce a small quantity of deoxidizing reagents 
like carbon, ferro-silicon, etc. The molten metal is then cov- 
ered with a very basic slag produced by the melting of lime, 
to which is added a small quantity of sand and fluorspar. 
The proportions used per ton of steel are the following: 
About 1 kilo (2.2 lb.) of ferrosilicon (containing 50 per cent 
of silicon), about 20 kilos (44 lb.) of lime, and 3 kilos each 
(6.6 lb.) of sand fluorspar. The ferrous oxide formed on the 
unprotected surface of the metal at the end of the first stage, 
after the removal of the oxidizing slag, is dissolved by the 
deoxidizing slag, which turns black. It is necessary to se- 
cure the complete deoxidation not only of any iron oxide 
contained either in the metal or in the slag, but also of the 
lime in the slag. A certain excess of deoxidizing reagent is 
therefore desirable. This is provided by the addition of a 
small quantity of powdered petroleum coke (1 to 2 kilos., or 
2 to 4 bb.) per ton of steel. The complete removal of the 
sulphur, which is so desirable in steel making, depends at 
this juncture upon the complete deoxidation of the lime in 
the slag, as this furnishes the reagent (calcium) necessary 
for the elimination of the sulphur present in the molten 
metal. We now see the great advantage of the electric fur- 
nace. The presence of oxygen in the furnace atmosphere 
would interfere with the reaction just mentioned, by caus- 
ing the reoxidation of the calcium into lime. This is pre- 
cisely what would happen in a Bessemer converter or in an 
open hearth furnace; and it is for this reason that in these 
processes the sulphur cannot be removed by the deoxidation 
method just mentioned. The advantage of that method is 
shown by a comparison of the practical results. With the 
open hearth process there is much dificulty in bringing the 
percentage of sulphur down to 0.03 per cent, and still more 
difficulty in reducing it to 0.02 per cent, whereas with the 
electric furnace it can readily be brought down to less than 
0.01 per cent. 

After the desulphurization has been carried to the point 
desired, the deoxidizing slag is removed, carrying the cal- 
cium-sulphide, which, while almost insoluble in the metal, 
is easily soluble in the slag. The finishing touches are 
given to the metal by adding whatever is necessary to give 
the metal the composition and properties desired; and the 
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metal is then emptied out into ladles for use in making 
ingots or castings. 

If desired, the whole series of refining operations above 
mentioned may be repeated on the molten metal before tak- 
ing it out. This refining by repetition of the process may be 
necessary in cases where the phosphorus and sulphur were 
present in unusually large quantity or where a very high de- 
gree of refining is to be attained. 


Destruction of Concrete Foundations. 

Cement foundations of ‘buildings are endangered not only 
by free sulphuric acid, but also by the soluble sulphates of 
calcium and magnesium. According to W. Thorner, peat 
soils contain only small and harmless amounts of these 
sulphates; moorlands near the sea may, however, be richer 
in them. The reason of the destructive action of the sol- 
uble sulphates is, according to H. Kuhl—compare Zeitschrift 
fur Angewandte Chemie, 1916, pages 335 and 363, for both 
these papers—that a voluminous compound of the formula 
3CaO,Als0:,3CaSO, ((Candlot and Michaelis) is formed, 
when soluble sulphates penetrate into cements, whose sul- 
phate percentage was originally unobjectionable. 


Insulating Oils and Dust. 

Everybody understands that all dust has to be kept out 
of insulating oils, says “Engineering.” But it would hardly 
have been suspected that the process of cleaning the elec- 
trodes with cotton cloth may actually make matters worse, 
because it is liable to introduce dangerous dust in the shape 
of fine cotton fibres. Such is the case, according to the re- 
searches of Messrs. T. Hirobe, W. Ogawa and S. Kubo, of 
the Electrotechnical Laboratory of the Department of Com- 
munications, Tokyo (Report No. 25 of the 3rd Section of the 
Laboratory). The experiments—oil-insulation tests—were 
conducted in a glass cylinder of a capacity of 25 cu. in., in 
which the electrodes, brass balls, pointed wires, discs, etc., 
could be adjusted as to distance apart, and be easily re- 
moved for cleaning. When a potential difference is es- 
tablished between the electrodes in oil, any dust particles 
present tend to arrange themselves in a chain bridging over 
the electrode gap, and the fine cotton particles adhering to 
the electrodes produce sufficient dust, the experimenters 
found, to lower the breakdown kilovolts to one-third of their 
previous value. For these reasons they recommend the fol- 
lowing mode of cleaning the electrodes in testing apparatus 
of their type. Immerse the cleaned electrodes in the oil, 
adjust the distance, and apply the highest possible potential 
for several minutes; the dust will concentrate in the gap. 
Wash the electrodes in the oil, take the oil out of the cup, 
and wash the vessel by stirring the oil in it. Charge the 
cup again, insert the electrodes, and repeat the process; all 
with due caution, of course. It was observed that the dis- 
charge passed most readily ‘between a point and a disc; con- 
trary to expectations, however, the breakdown voltage be- 
tween two discs was considerably lower than that between 
two spheres. Heating the oil is generally supposed to in- 
crease the dielectric strength. According to the experiment- 
ers this increase is more apparent than real, and probably 
due to the partial drying of any fibrous hygroscopic sub- 
stances in the oil; according to F. W. Peck the dielectric 
strength ought to diminish on heating, and the Japanese 
workers are inclined to agree with that statement. The ef- 
fect of moisture they consider slight as long as dust is ab- 
sent. Oils dissolve very little water, only about 0.01 per 
cent; with greater amounts of water oil forms emulsions, 
the particles agglomerating sooner or later. If water par- 
ticles settle on the insulators, e. g., on a high-tension coil, 
immersed in the oil, their effect may be disastrous. Dust 
particles, especially when fibrous, absorb the moisture; such 
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fibres, it was found, readily bridged the electrode gap and 
caused breakdown. Thus the breakdown voltage of a good 
oil occurred at from 90 to © kv., with a gap of 150 mils., as 
the moisture increased; when the electrodes were “cleaned” 
by being rubbed with a dry cotton cloth a similar curve was 
obtained, but the breakdown occurred at from 35 to 15 kilo- 
volts. In a high-tension transformer the dust is attracted 
toward the high-tension coil and accumulates on it; in such 
cases, it was noticed, a single fibre might suffice to cause dis- 
ruptive discharge. Fortunately filtering through a proper 
press removes both moisture and dust, and it is recom- 
mended to keep the oil of high-tension transformers in con- 
stant circulation with the aid of filter presses. 


Pneumatic Conveyor for Slack. 

The principle of the pneumatic conveyor, introduced 
(for grain) some 30 years ago by Duckham, has since been 
applied to other granular materials, including slack, owing 
to its convenience, the absence of dust, small space and little 
attention required. An installation of this type has recently 
been set up, at the works of the Deutsche Solvay Company, 
Bernburg, for discharging fine-grain brown coal from rail- 
way cars, which is accomplished at the rate of 15 tons per 
hour without dissemination of dust, and without leaving any 
reminder to be removed by hand. 


An iron mast, set up by the railway track, supports 2 
movable conveyor pipe by means of a jib. This pipe can be 
slewed, and can be moved up and down by means of a winch 
at the foot of the mast. The suction nozzle terminating the 
pipe is guided to and fro by hand. From the mast, the con- 
veyor pipe passes to a hopper, which is of large dimensions 
on account of the low specific gravity of the brown coal; and 
this hopper communicates with a second one (to the right), 
in which the dust arising from the coal is deposited. The 
mouths of both are closed by pocket-wheel valves which are 
kept in constant rotation to discharge the contents of the 
hoppers. A vertical air pump communicates with the con- 
veyer pipe through the hoppers; and the discharged air is 
passed through a system of bag filters before being expelled 
into the atmosphere by a fan. A worm conveyor, underneath 
the valves, delivers the coal to the fires. The same type of 
device might also be applied to the removal of ash and flue 
dust from producers, blast furnaces, etc.—Stahl and Eisen. 


Belt Conveyors. 

R. Trautschold. in “The Engineering Magazine,” says :— 
Material supplied in an adequate and -continuous stream 
can be handled more expeditiously by the belt conveyor than 
by any other form of material-handling equipment. For 
handling loose material a troughed belt is required, and, 
though the load can be supported by a foot of belt is not 
great, the capacity of even a narrow belt is surprisingly high, 
owing to the speed at which a belt may be run. For instance, 
under perfect loading conditions, a belt conveyor only 12 
inches wide can handle nearly 90 tons of sand per hour, while 
one 36 inches wide has a capacity of 800 tons per hour when 
run at a speed of 375 feet per minute. 


Considering a specific belt conveyor installation. one hand~ 
ling 85,000 tons of fine coal per year may be taken as typical 
and well illustrating the economic value of the device. Such 
a conveyor, 500 feet long, elevating the load W feet in its 
travel, and distributing it to an overhead bunker 100 feet in 
length, would not be an unusual installation. With power 
delivered to the conveyor drive costing 2 cents per horse~- 
power, the net operating cost per ton, including all charges, 
is 1.957 cents with pin-bearing idler and 1.629 cents with 
roller-bearing equipment. 
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COMPARISON OF WORKMEN'S COMPENSATION 
LAWS. 


In the rapid spread of workmen’s compensation legisla- 
tion in this country the fact is often overlooked that many 
of the laws adopted are far less comprehensive than their 
mere titles would indicate. Because 35 States and Terri- 
tories, with some 75 per cent of the employed population, 
have adopted such laws it is frequently assumed that a sim- 
ilar proportion of the wage workers of the country are now 
fully and properly insured against the loss and suffering of 
industrial accidents. That this is not true is emphasized in 
Bulletin No. 203 of the Bureau of Labor Statistics of the 
United States Department of Labor, entitled ‘“Workmen’s 
Compensation in the United States and Foreign Countries.” 

The bulletin presents a detailed comparison of the prin- 
cipal features of the various State compensation laws. The 
comparison brings out most striking differences, particularly 
as regards the proportion of workers covered and the scale 
of compensation benefits. No State compensation act covers 
all employes. In the first place most of the acts are elective. 
Employers who do not accept are penalized, but in spite of 
this there are always a number who refuse to elect. In the 
second place, all of the acts purposely exclude certain 
classes of employes. Thus, agricultural workers, domestic 
servants and casual employes are almost everywhere ex- 
cluded. Also there is an important group of acts which 
apply only to a list of employments declared to be especially 
hazardous, although in practice they may be no more haz- 
ardous than others not included. Again, a considerable 
number of acts apply only to enyployers having less than a 
certain number of employes, the minimum being in one case 
as high as 11. 


The result of these limitations and exclusions 1s to re- 
strict the benefits of compensation very often to only a 
rather small fraction of the total number of workers. The 
bulletin makes a rough estimate of the proportion covered 
in each State, the estimate being based on the liberal as- 
sumption that election has been made by all employers af- 
fected in States having elective laws. In only two in- 
stances, New Jersey and Hawaii, do the acts include at best 
as many as 90 per cent of the total workers and only 7 States 
cover 80 per cent or over. One covers less than 20 per cent 
and 9 less than 50 per cent. 

Similarly striking are the differences between the several 
acts as regards the benefits paid in case of injury. A few 
extreme instances may be cited. Thus, in the case of a fatal 
injury occurring in the State of Oregon the widow and chil- 
dren may receive in total as much as $13,480, whereas in 
Vermont the maximum would be $1,830 and under the Okla- 
homa act no benefits at all are paid in case of death. For 
loss of a hand the Alaska act may pay as much as $2,640, 
while the maximum for the same injury in Colorado is but 
$780. Again, in Oregon and Porto Rico cash benefits are 
paid for injuries of no matter how brief duration, whereas 
in Colorado no cash benefits are paid for disabilities of less 
than 3 weeks. Further, Washington and Wyoming, at one 
extreme, make no provision for medical service, this expense 
falling entirely on the worker, whereas, at the other extreme, 
several States, as Connecticut, Massachusetts and California, 
may pay for all necessary medical and hopital service, with- 
out limit as to time or amount. 

The words “accident” and “injury” have different mean- 
ings in different places. Generally speaking, the practice has 
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been to limit compensation to accidental injuries in the strict 
sense. There is a tendency, however, to broaden the term 
so as to take in the more subtle injury of occupational dis- 
ease, such as lead poisoning, wood alcohol blindness and an- 
thrax. Massachusetts is the only State in which this has 
been regularly done and approved of by both the administer- 
ing board and the courts. But the California act was re- 
cently amended so as to include occupational diseases and 
in certain other States the commissions have so interpreted 
the law only to be overruled by the courts. 

It appears, therefore, that practically all of the State 
compensation acts now in force need enlarging and liberal- 
izing before they can be regarded as furnishing adequate 
protection to the whole body of wage. earners. This, the 
bulletin points out, has been a general tendency of recent 
amendments. In no case has a compensation system once 
introduced been repealed. But in a number of instances 
inferior acts have been superseded by better ones and in all 
cases where the courts have held particular acts unconstitu- 
tional the States affected have proceeded to enact new laws 
that would meet the necessary legal tests and, if no other 
way offered, the constitutions have been amended. 

At the beginning of 1917 there were 35 compensation laws 
in effect in the United States, including those of Hawail, 
Alaska and Porto Rico, but not including the new Federal 
act of 1916, which was not yet in operation, due to delay in 
the appointment and confinmation of the commission. Of the 
17 non-compensation States, 10 are in a single group of 
southern and south central States—Virginia, North Carolina, 
South Carolina, Georgia, Florida, Alabama, Mississippi, 
Tennessee, Arkansas and Missouri. The other 7 are the two 
Dakotas; the three mountain States of Idaho, Utah and New 
Mexico; Delaware and the District of Columbia. In several 
of these, investigating commissions are now at work and 
in some it is probable that compensation acts will be adopted 
at the current sessions of their legislatures. 

In addition to reproducing in full the text of the Amer- 
‘can laws now in force the bulletin summarizes the impor- 
tant features of the laws of foreign countries. It also pre- 
sents a comprehensive analysis of the decisions of the courts 
and of the various administrative commissions. 
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C. S. Arms, assistant superintendent of the open hearth 
plant of the John A. Roebling’s Sons ‘Company, Trenton, 
N. J., has resigned to become associated with the Wright 
Wire COMDERYs Worcester, Mass. 

Vv 

T. G. Ayres, formerly assistant superintendent of Edith 
furnace of the Carnegie Steel Company, N. S.. Pittsburgh, is 
now doing special blast furnace research work for the Jack- 
son Iron & Steel Company, Jackson, Ohio. 

Viv 

C. J. Bacon, assistant steam engineer for the South Works, 
Illinois Steel Company. South Chicago, IIl., has resigned to 
become associated with the engineering department of the 
E. I. du Pont de Nemours Company, Wilmington, Del. 

Vv 

Thomas S. Brenholtz, chief engineer of the Penn Iron 
Company. Lancaster, Pa., was formerly master mechanic for 
the American Iron & Steel Manufacturing Company, 
Lebanon, Pa. 

Vy ¥ 

John Penn Brock, vice president of the American Iron & 
Steel Manufacturing Company, Lebanon, Pa., has been made 
general manager of that plant since its absorption by the 
Bethlehem Steel Company. 

Vv 

Palmer C. Collins, assistant superintendent of the South 
Works of the American Steel & Wire Company, NNOEDERIES, 
Mass., has resigned. 

wo -¥ 

J. V. Culliney, for sixteen years superintendent of the 
American Iron & Steel Manufacturing Company, Lebanon, 
Pa., has become identified with the Penn Iron Company, 
Lancaster, Pa. 

Voi Vv 

Charles B. Cushwa, superintendent of the Youngstown 
Iron & Steel Company, Youngstown, Ohio. will be general 
superintendent of the plant under the management of the 
Sharon Steel Hoop Company. 

Vev 

Francis Bird Dutton, now in charge of the technical work 
of the American Grondal Company, 120 Broadway, New York 
City, was formerly general manager of the Lebanon, Pa.,, 
plant of the Pennsylvania Steel Company. 

Viv 

E. P. Everhard, mill engineer for the Phillips Sheet & 
Tin Plate Company, Weirton, Pa., served as assistant to W. 
T. Martersteck, consulting engineer, Chicago, III, 
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resignation to accept his present position. 
ye ¥ 

H. H. Foote, superintendent at the Dover, Ohio, saht of 
the Penn Iron & Coal Company, has been made general 
superintendent of the furnaces of the United Iron & Steel 
Company at Leetonia, Ohio and West Middlesex. Pa. 

Y Vv 

J. H. Gledhill is now assistant general superintendent for 
the Wharton Steel Company, Wharton, N. J. He was form- 
erly with the Worth Brothers Company, Coatesville, Pa. 

Vv 

Comer D. Hazen, ‘formerly electrical engineer with the 
American Steel Foundries, Chicago, IIl., is now industrial 
power engineer with the Danville Street Railway & Light 
Company, Danville, III. 

Voev 

Prof. Henry M. Howe has been awarded the John Fritz 
Medal for 1917 on account of his investigations in metal- 
lurgy, especially in connection with his investigations and re- 
search in the metallography of iron and steel. 

Vv 

C. H. Hunt, who has been connected with the William 
Tod Company, Youngstown, Ohio, for several years as chief 
engineer, has resigned to become chief constructing engineer 
for the Phillips Sheet & Tin Plate Company, Weirton, W. 
Va. 

Vv 

Harry S. Hunter on March First resigned his position as 
Pittsburgh manager for the Chicago Pneumatic Tool Com- 
pany to become active president of the Hunter Saw & 
Machine Company, Pittsburgh. 

Vv 

John '‘C. Jay, Jr., former vice president of the Pennsyl- 
vania Steel Company, who resigned to become chairman of 
the Maxwell Motor Company, has left that field to become 
junior partner in a firm of consulting engineers, to be known 
as Jamieson, Houston, Graham and Jay, New York City. 

Vv: 

William J. Kaup has become chief engineer of the: ord- 
nance department of the Crucible Steel Company of Am- 
erica, Newark, N. J. 

| Voev 

William Langdon is now assistant purchasing agent for 
the Willys-Overland Company, Toledo, Ohio. in charge of 
the ‘buying of steel and other metals. He was formerly with 
the Hayes Wheel ‘Company, Detroit, Mich., and previous to 
that with the Michigan Stove Company, also of Detroit. 


W. H. 
Morgan Park hospital of the Minnesota Steel Company, 
Morgan Park, Minn. 

Vev 

J. William Middendorf, since its reorganization president 
of the Alabama Coal & Iron ‘Company, is now president of 
the Alabama Company, superseding the former concern, with 
general offices at Birmingham, Ala. 

vy 

H. T. Morris is now superintendent of the projectile de- 
partment of the Bethlehem Steel Company, South Bethle- 
hem, Pa. | 

vo 

Lawrence J. O’Loughlin, recently blast furnace engineer 
of the Cambria Steel Company, Johnstown, Pa.. is now chief 
engineer for the Wharton Steel Company, Wharton, N. J., 
recently acquired by J. Leonard Replogle, former vice presi- 
dent of the Cambria Steel Company. 

Vv 

Reese M. Price has been appointed chief clerk 5f the 
Youngstown Sheet & Tube Company, vice W. Meub, 
transferred. 

vv 

(CC. H. Rose, for the past five years aliditos of the Brier 
Hill Steel Company, Youngstown, Ohio, has been appointed 
secretary to the president. 

Vv 

Francis C. Ryan, superintendent of the Midland Recover- 
ies Company, Hammond, Ind., has been made chief electro- 
metallurgist of the U. S. Bureau of Mines, Washington, D. C. 

Vv 

D. H. Schaeffer, now in charge of the laboratories for 
the United Iron & Steel Company, West Middlesex, Pa.. was 
formerly located at Dover, Ohio, with the Penn Iron & Coal 
Canpany in a similar position. 

yo ¥ 

C. E. Sharp is now master mechanic for the Lukens Steel 
Company, Coatesville, Pa. He was formerly master mechanic 
for the Midvale Steel Works. 

Vev 

William Smith, formerly general master mechanic for the 
Pennsylvania Steel Company, Steelton, Pa., has been made 
general master mechanic for the Worth Brothers Company, 
branch of the Midvale Steel & Ordnance Company, Coates- 
ville, Pa. 

¥Y 'V 
Fred W. Steisen: purchasing agent and in charge of ore 
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supplies for Corrigan, McKinney & Company, Cleveland, has 
resigned, and probably will enter business for himself in 
Cleveland. 
¥-¥ 
Lawrence H. Stone, former assistant superintendent of 
the Richard Mine of the Thomas Iron Company, Wharton, 


_N. J., has become superintendent, vice Albert L. Robb, re- 


signed. 
a 

recently electrical engineer for the 
St. Lawrence and Dominion Bridge 
Comipany, Montreal, Canada, has 
become superintendent of main- 
tenance for the American’ Roll- 
ing Mill Company, Middletown, 
Ohio, vice J. H. Wilson, promoted. 
Previous to taking up his work in 
Canada in 1909, he was electrical en- 
gineer for the Pittsburgh Steel Com- 
pany, Pittsburgh, Pa. leaving that 
post to become electrical engineer 
for the Algoma Steel Company, Sault 
Ste Marie, Ontario; from which lat- 


K.. &: Shoemaker, 


ter Sésition the work recently resigned with the Dominion 


Bridge Company was taken up. 
Vv 
J. L. Swayze has been made manager of the bolt and nut 
plants of the Bethlehem Steel Company, formerly a part 
of the American Iron & Steel Manufacturing Company, 
Lebanon, Pa., of which company he was formerly manager 
of the Reading plant. : 
ey 
A. J. Sweeney, who has been assistant purchasing agent 
for Corrigan, 'McKinney & Company, Cleveland, Ohio, has 
been made purchasing agent in charge of ore supplies, vice 
F. W. Steinen, resigned. . 
vy ¥ 
W. E. Wolfram. who has been superintendent of the pro- 
jectile department of the Bethlehem Steel Company for the 
past eleven years, has severed his connection with the com- 
pany and plans to take a rest before engaging in other man- 
ufacturing work. 
Vev 
Walter H. Wood, superintendent of power plants for the 
Baltimore & Ohio Railroad, has resigned to become asso- 
ciated with the Combustion Engineering Corporation, New 
York City. 
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In discussing the recovery of benzol from gas, aS a paper 
before the American Institute of Chemical Engineers, F. W. 
Sperr, Jr., chief chemist of the H. Koppers Company, de- 
scribed the operation of a benzol recovery plant in connection 
with a by-product coke plant as follows: 

In discussing the operation of a benzol recovery plant of 
modern type I shall deal principally with the Koppers 
patented process, because I have made a rather special study 
of this patented process as being typical of modern practice. 
To the best of my knowledge all of the coke oven benzol 
plants now under construction in America, with possibly 
one or two exceptions, are of this type. 

In America the wash oil generally used to absorb the 
wash oil is a petroleum product usually known as straw oil, 
of which at least 90 per cent should distill between 250 and 
350 degrees, C. A good absorbent oil has a specific gravity 
of less than 0.88 at 15 degrees, C. and is readily fluid at 4 
degrees, C. It contains no naphthalene or pitch and exerts a 
good solvent action on benzo]. In best practice the amount 
of benzol absorbed (technically the “enrichment”) is kept 
between 2 and 3 per cent of the absorbing oil. Too high 
enrichment is likely to lead to loss of benzol, and too low 
enrichment may involve needless consumption of absorbing 
oil. In European practice heavy tar oils are used almost ex- 
clusively as absorbing and steam media and such materials 
may find increasing application in America. Such tar oils 
should contain less than 7 per cent naphthalene and 90 per 
cent of the material should distill between 200 and 300 deg. C. 

Let us follow the flow of the gas through the process, 
and then that of the oil. Previous to treatment with the 
absorbing oil, the gas should be cooled to a suitable tem- 
perature Which may vary from plant to plant and depends 
principally upon such factors as its moisture and naphthalene 
content, temperature of the wash oil, and per cent enrich- 
ment desired. This cooling is accomplished by means of the 
cooler which 1s preferably of the direct contact type. The 
water not only acts as a cooling medium, but mechanically 
washes a large portion of the naphthalene out of the gas and 
carries it into the separating sump. The cool gas then 
passes into the benzol washers. These are tall scrubbing 
towers of the hurdle type, effecting a very intimate and pro- 
longed contact between gas and oil. The debenzolized gas 
passes out of the last washer through the return main to its 
point of consumption. 

The fresh wash oil is pumped from the circulating tank 
over the scrubbers in an opposite direction to the flow of 
the gas, maintaining the counter-current principle that should 
be adopted in nearly all scrubbing operations and bringing 
the fresh washing medium into the scrubbing system at a 
point where the gas contains the least light oil vapors. The 
distribution of the wash oil over the tops of the scrubbers 
iS a very important matter, and should be done as uniformly 
as possible. The enriched wash oil accumulates in tanks us- 
ually located underneath the scrubbers, and is pumped from 
these to the benzol recovery plant to be heated for the pur- 
pose of releasing its benzol constituents. 

Part of this heating is accomplished in the Koppers sys- 
tem by the utilization of the heat in the hot debenzolized 
wash oil leaving the still. Two heat economizers are used 
in this system. The cold oil first enters the heat exchanger, 
where it is heated by benzol vapors and steam from the still. 
thence it 1s conducted to a second heat exchanger, where it 
receives additional heating by means of hot debenzolized 
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wash oil leaving the still. It is then still further heated to 
the maximum temperature desired by means of live steam 
in a superheater. from which it passes into a still, this still is 
composed of a series of superimposed sections or chambers 
as in common distillation practice. The heated oil flows 
down through these sections while steam is blown directly 
into the lowest section and travels in a direction opposite 
to that of the oil. The mixture of benzol and water vapor is 
partially rectified in the upper portion of the still, and then 
enters the heat exchanger as mentioned before, where it is 
condensed and the partial preheating of the enriched wash 
oil is effected. The remaining vapors are completely con- 
densed and the total condensate cooled in a water-cooled 
condenser. The light oil is separated from the water in the 
condensate by means of a separator. 


The debenzolized wash oil after leaving the still passes 
through the heat exchanger, where it gives up a part of its 
heat to the enriched wash oil, as stated above. Then it is 
finally cooled in the water cooler. The cool oil is then de- 
livered to circulating tank, thus completing the cycle. 

The improvements that have been made in recent practice 
have to do principally with effecting as great economy as 
possible of heat in the cycle of gas treatment. distillation 
and cooling through which the wash oil passes. In the 
Koppers system it is calculated that the devices for heat 
economy reduce the steam consumption in distilling the en- 
riched wash oil by more than 8&0 per cent; 1,000 gallons en- 
riched oil 77 to 284 deg. F.; (1,000 * 7.3 & .537 & 207) = 
811,440 B.t.u. = 0 Ib. of steam at full pressure, or, per 1,000 
gal. purified benzols, 55 * 8&0 = 46,200 lb. of steam which, 
at 2 cents per 100 Ib., costs $9.24; of this steam, heat ex- 
changer cooling the hot debenzolized oil from 275 deg. to 
1/0 deg. F. in preheating the enriched oil, saves per 1,000 gal. 
enriched oil (973 gal. debenzolized oil), 973 * 7.3 * .54 & 105 
= 402,675 B.t.u. = 417 tb. of steam or 49.8 per cent of the 
total; heat exchanger heating the cold, enriched oil by the 
‘benzol vapors and steam from the still, adds a recovery of 
about 256,000 B.t.u. per 1,000 gal. wash oil, equivalent to 265 
lb. of steam or 31.5 per cent of the total; in the two heat 
exchangers, therefore, the total saving is 417 + 265 = 682 Ib. 
of steam per 1,000 gal. of enriched wash oil circulated, or 
37,510 Ib. of steam for every 1,000 gal. of purified benzols 
produced, and the cost of steam for this purpose is reduced 
from $9.24 to $1.72 per 1.000 gal. of product. 

Further economy lies in the saving of cooling water cir-- 
culation which would be required to cool the debenzolized 
wash oil. 


The light oil is accumulated in a drain tank and portions 
are taken for distillation in the still. This still is usually 
known as the crude still, the first distillation of the wash oil 
being made for the purpose of effecting an approximate 
separation of several fractions of different boiling points 
preliminary to washing and final rect*fication. This and subse- 
quent distillations are made intermittently in stills of large 
capacity (6,000 to 12,000 gallon*, which give better frac- 
tionations than are posstble in 3maller apparatus. The con-. 
tinuous type of stills has not been found satisfactory in this 
type of work. The crude stil does not require the elaborate 
dephlegmator that is necesstry on the final rectifying stills © 
The heating is accomplishe{ by means of internal steam 
coils and a direct steam spriy. The benzol and toluol are. 
principally distilled off by indirect heat, using the steam 
coils, and the higher boiling constituents. . 
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The April meeting of the Pittsburgh section, Association 
of Iron & Steel Electrical Engineers, will be held at the Fort 
Pitt hotel, Saturday, April 21st, under the auspices of the 
standardisation commitee, W. T. Snyder, chairman. 


‘The Pacific Steel Company Seattle. Wash.. is having an 
open hearth plant, to increase its daily capacity 150 tons, 
installed there to. provide additional steel for the company’s 
line of steel products. 


’ 


The H.. Koppers Company, Pittsburgh, plans to move 
its offices from the present quarters in the First National 
Bank Building to the Frick Arcade, between April 15th. and 
May 1. The new location will take an entire floor of the 
new arcade building, and a portion of another. 


The eleventh annual convention of the Association of 
Iron & Steel Electrical Engineers will be held in Philadelphia, 
September 10th to 14th, inclusive. A. H. Swartz, 10704 
Churchill avenue, Cleveland, Ohio, is chairman of the con- 
vention and entertainment .committee. 


The Pittsburgh Iron & Steel Foundries, Midland, Pa., is 
rebuilding its power plant and has retained Barton R. 
Shover, 704 Diamond Bank Building, Pittsburgh, as con- 
sulting engineer in connection with power problems and ap- 
plications. 


The Bacharach Industrial Instrument Company, formerly . 


located at 14 Wood street, Pittsburgh, has moved into larger 
quarters, at 422 First Avenue, where the company is pre- 
pared to handle the increasing volume of business for gas 
meters, pressure recorders, etc. 

Effective April First, the Shepard Electric Crane & Hoist 
Company, Montour Falls. N. Y., through its. general man- 
ager, F. A. Hatch, announces a ten per cent raise in the 
hourly rate of wage, while at the same time the hours of 
labor per day will be reduced: from ten to nine hours with a 
half-holiday, as heretofore, on Saturday. 


The Homestead Valve Manufacturing Company, Home- 


stead, Pa., announces the appointment of the following com- ° 
panies to have exclusive representation of the Homestead . 


quarter-turn cock and the Hovalco angle blow-off valve in 
their immediate vicinities: Queen City Supply Company, 
Cincinnati, Ohio; Root, Neal & Co., Buffalo, N. Y. These 
representatives carry a large stock of Homestead valves 
on hand at all times, and are in a position to quote on all 
lines of Homestead manufacture. 


The Ingersoll-Rand Company, 11 Broadway, New York 
City, has recently issued two new catalogs on dry vacuum 
pumps, Form No. 3037 covering the straight line type and 
Form No. 3038 on the duplex type. Both machines are equip- 
ped with Ingersoll Rogler Valves, are capable of maintaining 
a high vacuum and will handle discharge pressures of several 
pounds. The maximum degree of vacuum possible varies 
with the different machines, to within .6 inches of the baro- 
meter. Pumps are offered in steam and power driven types 
in a large range of sizes and capacities as listed in the cata- 
logs. Catalogs are profusely illustrated in colors to show 
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the machines in whole and in section. Copies free on re- 
quest to the nearest branch office of the company. 


The Whitaker-Glessner Company, Wheeling, West Vir- 
ginia, which has been a principal stockholder in the Wheel- 
ing Corrugating Company, also of Wheeling, for several 
years, has taken over all business of the company, and will 
operate it as a department of the. holding company, and 
known as the Whitaker-Glessner Company, Wheeling Corru- 
gating Department. 


NEW C-H REMOTE CONTROL SWITCHES. 
The accompanying illustration shows the new C-H Re- 
mote Control Switch made in single, dowble and triple pole 
types by The Cutler-Hammer Manufacturing Company, of 
Milwaukee. The design is such that current is consumed 
only at opening and closing—a 
mechanical latch holding the 
contacts closed after the switch 
contacts are closed by magnetic 
force. The use of this switch is 
thus very economical of cur- 
rent. The same type of con- 
tact fingers are used as on oth- 
er C-H control apparatus, many 
types of which, such as drum 
crane controllers must stand 
the most severe service. The 
contacts sare cold rolled cop- 
per and are kept clean by a 
wiping motion in closing. Two 
solenoids are used, one for clos- 
ing and one for opening the 
switch. The solenoids are en- 
: ergized by circuits connected 
to push button control switches which may be placed where 
desired. These new switches are of 100 ampere capacity 
and made for both alternating and direct current circuits. 
They are particularly. suited for the.control of lighting 
circuits from a distant point or central location. In large 
buildings, factories, theatres, etc., remote control saves need- 
less use of current and makes unnecessary the running of 
the circuit wires over long distance to a desirable control 
location. On burglar lighting systems the remote contro! 
switch is also used to advantage. 


‘The Aetna Iron &.Steel Company, Ltd., of which Joshua 
Kingham. is president and.S. M. Officer secretary and treas- 
urer, has tranferred its office holdings from former quarters 
at Victoria, B. C., to 916 Standard Bank Biulding, Vancouver, 
B. C. The company has a rolling mill with 12- and 21-inch 
trains and reheating furnace capacity therefor. An open 
hearth plant will be built, together with other facilities. 


We have received from the United Engineering & Foundry 
Company, Farmers Bank Building, Pittsburgh, copy of Bulle- 
tin I, wherein is portrayed the advance in the rolling mill 
industry of America, and which shows scenically, recent 
installations of United products. The bulletin is essentially 
a collection of mill photographs, and as such is especially 
valuable in showing the layout and arrangement of the more 
noted plants equipped by the United Engineerig & Foundry 
Company. We also have Bulletin Sl which describes and 
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illustrates hot and cold saws for metal cutting, which gives 
much valuable information on the layout and maintenance of 
saw tables and the handling of metal saws. Either will 
doubtless be sent on application. 


The H. W. Johns-Manville Company has located its Louis- 
ville, Ky., branch at Fourth Avenue and Guthrie Street. The 
office is in charge of A. H. Voigt. 


The Gibb Instrument Company, 1105 Highland Building, 
Pittsburgh, on April First will move to 5716 Euclid Avenue, 
Cleveland, Ohio, where equipment is being installed in a 
new Laboratory which will materially increase the com- 
pany’s capacity and afford means for meeting delivery dates 
in its scientific apparatus. The officers of the company are 
W. H. Gibb, president; H. L. Clark. vice president; and J. 
R. Brueckner, secretary and treasurer. 


“BLAST-FURNACE CONSTRUCTION IN AMERICA.” 

J. E. Johnston, Jr., consulting engineer on blast furnace 
construction and operation, has put into book form. and had 
published by the McGraw-Hill Book Company, New York, 
the series of articles on blast furnace construction and oper- 
ation which appeared in several numbers of “Metallurigical 
and Chemical Engineering,” the title of the book being 
“Blast-Furnace Construction in America.” Beginning with 
a brief introduction of the needs for a blast furnace and the 
conditions which have led up to the present iron-producing 
unit, characteristics of fuel and other operating features are 
covered, together with the effect of vdrious elements on the 
ultimate composition of the pig iron. Chapters of the book 
proper take up handling the raw materials; filling the blast 
furnace, with a discussion of various furnace tops and their 
effect on stock distribution and maintenance of the stock 
line. The boiler plant, as furnishing the first use of blast 
furnace by-product in the form of the surplus gas, is treated 
next, with a critical comparison of the various types of 
boilers arapted to use in stack installations. Following the 
generation of ._power comes a review of blowing engines 
and air requirements, leading up to the discussion of hot- 
blast stoves and their peculiarities. Construction of the 
furnace and the most advantageous arrangement of units is 
next taken up and various types of stacks compared. Clean- 
ing and washing the gas and the dry blast are handled in two 
separate chapters, with recommendations. The handling of 
hot iron and cinder is covered, followed by a chapter on 
auxiliaries and general arrangement of the plant. The book 
is illustrated throughout with operating views and charts, 
and is a thorough covering of the subject in the compass 
allowed by the 405 pages utilized. The book will be sent 
postpaid for $4.00. 


MAGNETIC CONTACTOR CONTROLLERS FOR MILL 
SERVICE. 

Efficiency, economy, and safety are operating features 
most desired by superintendents of iron and steel mills, 
and perhaps nothing has ‘been more potent in obtaining these 
features than the modernization of the various processes in 
the mills. _ 

One limiting feature of motor drives for steel mill service 
in the past has been the effectiveness of the control apparatus. 
The processes involved are such that continuity of service 
must be maintained at all times; a failure may result not 


only in loss of expensive material and shutdown of the mill, 
but also in the sacrifice of human lives. It therefore becomes: 
necessary to furnish control apparatus that ‘will bring out’ 


the highest efficiency of the motors, and at the same time 
be so simple and sturdy that there will be no possibility of 
the work. 
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A study of the different operations by which the ingots 
are reduced to blooms and subsequently to rails, channels, 
and other finished products will show the severe conditions 
imposed upon the motor and the control apparatus. 

Take for instance the screw-down of a two-high reversing 
mill, where motors are used to adjust the draft by raising 
and lowering the top roll. This is done for each pass while 
the steel is on the receiving table and the rotation of the 
rolls is being reversed. The time for adjustment is usually 
less than two seconds, as an ingot must be reduced to bloom 
in two minutes, makes nineteen passes in that time. Another 
example of severe operation may be found in the reversing 
tables of a two-high reversing mill. These tables consist of 
a set of small rolls, geared together, operated about half as 
often as the screw-down. The ingots which are handled by 
these tables weigh approximately two and a half tons, and 
come from the rolls with a velocity of from 500 to 700 feet 
per minute. In a period of about two seconds after the ingot 
has come from the rolls, these tables must stop, reverse, and 
accelerate in the reverse direction, and return the ingot to 
the rolls. The severity of this operation may be understood 
better if it is considered that one of these tables is usually 
made up of 22 rolls, each of which weighs half a ton. 

‘The engineers of the Westinghouse Electric & Manufac- 
turing Company working at first hand on the problem of 
proper control, discovered that in most instances where 
trouble occurred in the manually operated motor-driven pro- 
cesses. it was due to the operator’s lack of complete know- 
ledge of the principles underlying motor operation, or to his 
lack of skill in applying these principles. Consequently their 
first step was the elimination of any need for skill on the 
operator in starting the motor. With the type C magnetic 
contactor controllers the personal equation of the operator 
has been eliminated. The operator simply pushes the button 
or moves the handle of his master switch and the motor 
starts with entire independence of the operator. Not only 
is the human factor eliminated, but it has been replaced by 
a mechanism which starts the motor with scientific correct- 
ness, obtaining the utmost efficiency from it. Thousands of 
starts may be made, and each with the same maximum 
efficiency. 

This one feature of automatic acceleration has been the 
means of saving many thousands of dollars on the machines 
which are so equipped. It is also very much easier for the 
operator to handle his apparatus, particularly in the case of 
cranes and similar service. In this work there are usually 
three or more different motors; consequently as many con- 
trollers must be handled ‘by the operator, and at some times 
almost simultaneously. While this is an almost impossible 
task with manually operated controllers it can be done very 
easily by means of the Westinghouse type C magnetic con- 
tactor controllers, the automatic features of which permit ex- 
tremely accurate control of the crane. 

After eliminating the operator as a source of trouble, the 
next step in the solution of the problem was to design and 
build a controller that would not only do the work of auto- 
matically accelerating the motor, but at the same time be 
so simple and sturdy that there could be no chance of a 
break in the continuity of the controller. 

These type C controllers are made up of magnetic con- 
tactors and relays. each of which is mounted on a separate 
slate base, the whole being assembled on a framework of 
iron pipe. The number of parts has been reduced to a mini- 
mum and those which are necessary are built very ruggedly. 
to withstand the severe conditions imposed on the controller. 
The grid resistors used are mounted separately from the 
controller itself, thus making it extremely easy to inspect 
the apparatus or change the contactors, which may be re- 
quired at long intervals. 
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The following patents are reported expressly for THE 
Bast FURNACE AND STEEL PLANT, by E. G. Siggers, patent at- 
torney, Suite No. 31, National Union building, Washington, 
D. C., from whom copies of any one of the patents may be 
obtained by sending fifteen cents in stamps. 


Joseph E. Johnson, Jr., of New York, N. Y., has invented 
improvements in composition of cast iron, No. 1,217,184, 
dated February 27, 1917. This invention relates to an im- 
proved composition of cast iron, more particularly cast iron 
produced by the coke process, the object of the invention 
being to give the desirable qualities of strength, density of 
grain and chilling properties, to the more inexpensive cast 
irons, such as are produced by the coke process of smelting 
and to other irons which do not possess such qualities, these 
qualities being now exclusively possessed by the more ex- 
pensive high-grade cast irons, such as are produced by the 
charcoal process of smelting. The improved composition 
consists of coke iron containing controlled quantities of 
oxygen, carbon and silicon, so combined as to impart 
strength, density of grain and chilling properties to the 
composition. 


William C. Coryell, of Youngstown, Ohio, has invented 
improvements in metal-handling apparatus for rolling mills, 
No. 1,217,919, dated March 6, 1917. This invention relates to 
apparatus for use in handling and conveying metal in con- 
nection with rolling mills and has to do more particularly 
with apparatus for shifting the pieces of metal between passes 
of the mill so that each piece will be properly worked and 
shaped. The apparatus comprises a plurality of substantially 
parallel rollers operative to receive the pieces of metal being 
put through the mill, a work-engaging face on one of said 
rollers and work-engaging means coOdperating with said face 
to change the position of any such piece on said rollers, the 
work-engaging face on said roller extending above the sur- 
face of the roller and having its highest work-engaging points 
extending around said roller, the distance of said points from 
the axis of said roller varying gradually from a minimum 
to a maximum and the distance of said points from a plane 
at right angles to said axis likewise varying gradually from 
a minimum to a maximum. 


The following patents are reported expressly for THE 
BLast FURNACE AND STEEL PLANT, from the patent law offices 
of Norman T. Whitaker, of Legal building, Washington, 
D. C., (opposite United States patent office) from whom 
copies of any one of the patents may be obtained by send- 
ing fifteen cents in stamps. 


A ring-rolf mill has been invented and patented as No. 
1,217,525, by Edgar B. Symons, of Milwaukee, Wis. The 
claims of his patent are forty in number. 


James J. Rhinelander, of Pittsburgh, Pa., has just been 
granted a patent No. 1,217,503, on a roller-chain pipe-grip. 


Edwin T. Greenfield, of Kiamesha, N. Y., has invented 
art of metal working, bearing patent No. 1,217,748, in which 
substantially the following is claimed: The described method 
of producing a metal strip, consisting in subjecting a rod to 
a reducing pressure of forging effect which thins and flattens 
it and simultaneously subjecting it to a reacting pressure 
which limits the extension as the pressure action takes place 
while at the same time permitting the material being re- 
duced to flow laterally in a direction at right angles to the 
reducing pressure, whereby the cross sectional arm of the 
product after it is substantially rolled is the same as the 
cross-sectional area of the rod before it was rolled. 


A process and device for casting metals under an explo- 
sive-like pressure into molds has been patented by Heinrich 
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Talla, Heilbronn-on-the-Neckar, Germany, in_ which is 
claned: A process for casting liquid metal or other melting 
materials into molds, consisting in filling a quantity of metal 
into the mold by the force of the explosion of a. solid ex- 
plosive material said material being ignited in the loading 
space by the hot metal. 


_ Patent No. 1,217,611, on a guide for rolling mills, recently 
issued to Walter Wallace Leck, of Steelton, Pa. 


Patent No. 1,217,581, on process of making clad metals, 
has been granted to Byron E. Eldred, of New York, N. Y., 
in which is claimed the following: The process of making 
clad metals which comprises placing a body of steel in a 
mold, placing a body of an unlike, non-ferrous high melting 
metal of somewhat lower melting point in contact there- 
with, raising the temperature until the second-named metal 
melts and cooling the mold: and contents from below up- 
ward by abstraction of heat from the bottom thereof while 
still supplying heat to the residue of the mold so that the 
topmost layer of molten metal shall be the last to solidify. 


Preheating of air for hot-blast stoves of blast-furnaces, 
patent No. 1,217,039, has been granted to Edward E. Marshall, 
of Philadelphia, Pa., in which is claimed: The combination 
with a blast furnace and hot blast stoves employed there- 
with, of a pre-heating device for air, means for delivering 
heated air from said pre-heating device to said hot blast 
stoves, a connection between the furnace and the pre-heater 
for the passage of waste gas direct to said pre-heating de- 
vice, burners for the latter discharging into said pre-heating 
device, a conduit connecting the hot blast stoves with the 
blast furnace, and valves controlling the passage of air to 
and from said hot blast stoves. 


Patent No. 1,216,667 on process of treating ores, has been 
granted to George F. Downs, of Buffalo, N. Y., in which he 
claimed among other features: The process of treating ores 
comprising advancing the material to be treated within a 
converting chamber toward and through a tuyere zone by 
two movements, namely, an advance movement longitudinal- 
ly of the converter chamber and a tumbling movement sub- 
stantially at right angles to said longitudinal movement; 
applying heat to said mass from gases moved longitudinally 
within said chamber and in reverse direction to said advance 
movement to progressively heat and produce conversion in 
said constantly-moving and tumbling mass; and_tuyere- 
blasting the mass while so advancing and tumbling to pro- 
duce violent agitation, breaking-up and final completion of 
the desired chemical change. 


Martin E. Feilman, Donald Bagley and A. H. Smith, of 
London, England, have been granted patent No. 1,216,66/, 
on apparatus for purifying blast-furnace gases, the following 
being claimed: In an apparatus for purifying blast furnace 
gas or other similar gases, the combination of a closed cas- 
ing having inlet and outlet openings for the gases passing 
to and from said casing, traveling bands or tapes moving 
within the casting for collecting dust or other matter from 
said gases, and means cooperating with the bands outside 
the casing for removing such collected matter. 


A method of treating metals and other materials by heat 
has been patented by J. H. L. DeBats, of Zelienople, Pa. 
bearing patent No. 1,216,086, in which is claimed: The meth- 
of treating metal or metal bearing substances by heat, con- 
sisting in placing the substance and solid fuel in a closed 
chamber, withdrawing the products of combustion from said 
chamber mechanically by suction, admitting air to the fuel 
in said chamber, and regulating the volume and velocity of 
the air supply independently in a manner to maintain a 
lower pressure within said chamber than externally and to 
control the rate of combustion and the resulting temperature. 
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South Chicago, I1l.—The Iroquois Iron 
Company plans to build a 400-ton blast 
furnace, to bring the total number of 
stacks at this plant up to six. Auxihary 
equipment for the additional unit will be 
secured. 


Bettendorf, Iowa — The Bettendorf 
Company has issued $1,500,000 to pro- 
vide an increase in working capital, pre- 
sumably to be used in adding to present 
equipment for the manufacture of steel, 
steel castings and other material used in 
its car frames and allied products. 


Sparrows Point, Md.—The Bethlehem 
Steel Company expects to begin pro- 
duction in its new tin mill at this place 
about the first of June. The plant will 
make about 4000 tons of tin plate per 
month. 


Lowell, Mass. — The Ily-Carbo Steel 
Company has been incorporated here by 
C. H. Bagshaw, Isaac E. Higgins and M. 
C. Bagshaw. Capital stock is given at 
$20,C0C. 


Waverly, N. J. — The Carnegie Steel 
Company, general ofhces at Pittsburgh, 
Pa., has filed plans for a one-story shop 
addition, 24x60 feet, to be erected in con- 
nection with that company’s warchouse 
here. 


Buffalo, N. Y. — The Donner Steel 
Company, W. H. Donner, president, ex- 
pects to operate its new blast furnace 
shortly, and the plate mill is being 
rushed to allow it to start rolling in May. 
The remaining open hearths and mills 
will be rushed to completion as soon 
as the necessary equipment can 
be secured. 


Dunkirk, N. Y. — The Atlas Crucible 
Steel Company, D. W. Lathrop, vice 
president, plans an addition for increased 
manufacture of tool steel. and will add 
one story to its electric steel section. 


Millbrook, N. Y.—The Penn Steel & 
Iron Company has been formed with a 
capital stock of $155,000 to manufacture 
iron and steel and engage in the trans- 
portation thereof. F. H. Butehorn, G. 

Jebbett and A. FE. More. 20 .Arden 
strect, Manhattan, are incorporators. 
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Niagara Falls, N. Y. — The Titanium 
Alloy Manufacturing Company _ has 
awarded contract to the Peckham Con- 
struction Company for the erection of 
addittonal space to include two-story 
buildings to cost about $75,000. 
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Syracuse, N. Y. — The Semet-Solvay 
Company, has been authorized to in- 
crease its capital stock from $10,000,000 
to $20,000,000, to allow fer additional ex- 
pansion. The company manufactures 
and installs retort coke ovens. 


Cleveland, Ohio — The River Furnace 
Company has secured a large plat of 
ground on East Forty-ninth street, which 
it is understood to be holding for future 
extensions. 


Ironton, Ohio. — The Ironton Solvay 
Coke Company has been incorporated to 
build a by-product coke plant here. The 
capitalization 1s given as $2,000,000. 


Niles, Ohio — The Western Reserve 
Steel Company, recently acquired by the 
Brier Hill Steel Company, Youngstown, 
Ohio, is adding two new hot mills. 


Conshohocken, Pa. — The J. Wood & 
Brothers Company, of this city, has been 
taken over by the Alan Wood Iron & 
Steel Company, Philadelphia, Pa., which 
will operate its old plant here in con- 
junction with the one recently purchased. 


Glassmere, Pa.—Articles of incorpor- 
ation have been granted the Acme Steel 
Company, incorporated for $200,000 by 
G. H. McFetridge, J. J. Rattigan, J. F. 
Peffer, T. B. Helper and Paul New- 
comer. 


Philadelphia, Pa.— The Midvale Steel 
Company is taking bids for a testing 
machine shop, to be one-story and 65x80 
feet in extent. 


Pittsburgh, Pa.—The Jones & Loughlin 
Steel Company is building six 50-ton 
open hearth furnaces at its Soho works, 
to provide steel for the 128-inch plate 
mill to be erected there. 


Sharon, Pa.—The Sharon Steel Com- 
pany is the name of the company hold- 
ing the Sharon Steel Hoop Company and 
the Youngstown Iron & Steel Company, 
Youngstown, Ohio. Severn P. Ker 1s 
president of the new company, although 
other official changes are expected. The 
company will operate both plants from 
the Sharon offices. 


Warren, Pa.—The Electric Steel Com- 
pany, R. T. EHlarris general manager, 101 
Liberty Street, is taking bids for plant 
equipment, to include machinery for the 
manufacture of electric steel and electric 
steel castings. 


Dayton, Tenn. — The Dayton Coal & 


Iron Company. bankrupt, has been pur- 
chased by Francis C. Carey and others 
of Minneapolis, Minn. The furnaces, last 
active in 1913, will probably be put into 
shape for a campaign, provided the sale 
is confirmed by the bankruptcy court. 


Hamilton, Ont.—The Carbon & Alloy 
Company, Ltd., plans to expend $100,000 
on buildings shortly, and is in the 
market for compressors, cranes, fur- | 
naces, conveyors and other equipment. 


Montreal, Quebec—The Standard High 
Speed Steel Hardening Company, Ltd., 
has been incorporated for $150,000 by A 
Fortin, F. Willdon, F. Gerin and others. 


IRON AND STEEL 


QUOTATIONS 


COMPARED WITH PRICES 
OF A MONTH AGO 


PIG IRON. 

Pittsburgh*— February 22 March 26 
Bessemer ......... 35.95@ 36.95 37.95 O83 
Basic ....0c llc 30.95@ 31.95 32 05@ 33.05 
No, 2 eae ~ 33.05 36.95 37 Ia 38.95 
Malleable ... -- 31.954 32.95 $5.95 26.5 


Gray forge cans ok 95D) 32.95 


32.95 35.95 
Ferro- Silicon, 50%.225.00@.250.00 


250.00 300.00 


Ferro- silicon, 10%. 46.00@ 47.00 53.00@ 55.00 
Ferro-mang., S80%.1T5. VOID. 00 300.00 3511.00 
Splegeleisen, 20%.. 65.00@ 70.00 70.00@ 75.W 


* Pig iron prices quoted here are at Pitts- 
burgh, with freight rate from Valleys to 
Pittsburgh, 95 cents added. 

Virginia Furnaces— 


Ba6le * sicacs causes 27.75 32.25@ 32.75 
INO: 2 vy ictecee ou wars 29.H@ 30.00 35 -50G 36.00 
No. 2 plain ....... 29.00@ 20.50  35.5ua' 36.00 
Gray forge ....... 27.00€ 28.00 30.504 31.0 
Philadelphia (del.)— 
No. 2X foundry .. 32.00@ 33.00 39.00@ 40.00 
No. 2 plain ...... 31.50@ 32.50 38.004: 30 
PASC. ese ise eos 30.50@ 31.00 35.50@ 36.00 
Gray forge ........ 29.75@ 30.75 33 BUG 34.50 
Chicago (at fur.)— 
No. 2 foundry ... 33.00 37.00 
Malleable ......... 33. 37.00 
Basi@- sxcdeucsscaiwes 33.00 37.00 
Cincinnati (del.)— 
Northern No. 2 fdy 32.26 37.26 
BaSiC™ “sake e6 Geatea's 34.26 37.20 
Nor. malleable 34.260 37.26 
Birmingham— 
No. 2 foundry .... 23. 30@ 25.00 30.00@ 31.00 
No, 3 foundry .... 33.00@ 24.50 9 20.501@ 300 
Gray forge 22.50@ 2410 20.007 30.00 
STEEL. 
Tons of 2,240 lba., 
at Pittsburgh. 
Bessemer hillets .. 65.00@ 70.00  65.00@ 70.00 
Open hearth billets 65.00@ 70.00  65.00@ Tv. 


Forging billets 90.00 at 


Sheet and tin bars 65.00@ 70.00 - te OO TOM) 
Wire rods ........ 75.00@ 80.00 80.00(@ 85.0 
FINISHED PRODUCT. 

Tons of 2,000 lba., 

at Pittsburgh. 
Skelp, grooved ... 65.00 70.00 
Skelp, sheared .... 70.00 75.00 
Sheets, No, 28 .... 95.00@€100.00 100.007.110.008 


Galvanized sheets. .125.000:140.00 a ar 150.00 


SHAPeS .occeeeeeeee 70.00 80.00 72.000r 7500 
PHOS secede aes 75.00 80.00 05. OO 100.00 
HOODS. asses TH.00 OF. NOY TO.00 
Bands eoawe seca e eats te elect 65.00 Th.OOGt Sta 
Steel bars ......... 80.00@ 65.00 67.000, T5000 
Iron bars ......... (5.00@ 68.00 T0.00@ To. 
Per lb. on large weg? 
Tin plate ......... WG 8.00 T.50@ 8.00 
Plain wire ........ 3°05 3.25 
Galvanized wire. .. 3.0K) 3.85) 
Wire nails ........ 3.00 3.20 
Galvanized nails .. 4.00 4.20 


